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Top-drawer 
graphics system 
lefts consumers 
choose the style, 
finish, and fabric 
of their furniture 
before it leaves 
the factory, p. 85. 
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INTERIOR DESCRIPTION: 
® Four bedrooms with ample closet space 
® 3-1/2 bathsi master bath with Jacuzzi 
® Modern Kitchen with new appliances 
® Formal dining room with hardwood floor 


® Living room with firerlace 
® Central air-conditioning 


A Picture Is \ 
A Thousand Wor 


INTERIOR DESCRIPTION: 


® Four bedrooms with ample closet space 


® 3-1/2 baths; master bath with Jacuzzi 
= Modern Kitchen with new aprliances 


® Formal dining room with hardwood floor 


= Living room with fireplace 


s Central air-conditioning 


EXTERIOR DESCRIPTION: 


Georgian Colonial sits on 2+ professionally 
landscaped acres with rare linden tree. 
Circular driveway» large bay windows screened 
in side porch» two car garage with access 

to Kitchen» covered front entrance» grey 
shutters on white cedar shakes» storms and 
screens» underground sprinkler system. 
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anasonic’s Still Image Video 
System lets you quickly and 
easily add video to your computer 
graphics capabilities. With an 
extremely portable, high quality and 
easy to use imaging system. 
The system includes a high-band 


Video Floppy Camera, a Video Floppy 


Player and a Video Printer. And the 


Simulated monitor pictures 


system easily interfaces with your 
computer's image capture board. So 
you can record, view, manipulate 
and print any video image you desire 
with exceptional ease. 


Panasonic's Still Image Video System 


provides you with a variety of unique 
features. Like an external video input 
on the camera for recording of 
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computer images back onto a still 
floppy disk. A jog/shuttle dial on the 
player for animation and motion 
analysis. And a proprietary paper 
feed system in the printer that 
produces flat photo like prints. 

The advantages are clear to see 
with the Panasonic Still Image Video 
System. Because a picture is worth a 
thousand words. It’s everything you 
would expect from the leader in 
professional video. Panasonic® 


For more information and your local dealer, 
call your nearest regional office. 


Eastern Zone: (201) 348-7620 « Central Zone: (312) 981-4826 
Southern Zone: 


Dallas Region: (817) 685-1122 * Atlanta Region: (404) 925-6837 
Western Zone: 
Seattle Region: (206) 285-8883 
Los Angeles Region: (714) 373-7275 


Panasonic (: 
Still Image Video ser 
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FREE Giant PostScript® Poster 


To receive a free copy of the five-foot poster shown on the right, mail your business 
card to Computer Support Corporation, 15926 Midway Road, Dallas, Texas 75244. 


The poster was produced actual size using the banner-size PostScript feature of the 
Arts & Letters® Graphics Editor, which enables users to create and print images 
up to six feet long on Linotronic laser imagesetters. 


Scanned Color Images 
Dazzle NCGA Crowd 


The crowds that attended the National 
Computer Graphics Association exposi- 
tion at the Anaheim Convention Center 
came looking for exciting developments 
in graphics software for IBM personal 
computers. And they came to the right 
place. IBM and its business partners 
were out in force. 


NCGA Watch—Low-cost color scanners 
and color lasers; their time has come. 


The new release of the Arts & Letters 
Graphics Editor from Computer Sup- 
port Corporation was one of the most 
impressive products at the show and cer- 
tainly the most colorful. Version 2.1 of 
the Arts & Letters Graphics Editor 
allows users to import 24-bit, true-color 
TIFF images from photographs and 
paint products. 

The Arts & Letters Graphics Editor 
was the first PC-based drawing product 
to display and automatically separate 
scanned color images. Now the 24-bit 
color support in version 2.1 allows for 
“true color’ images of up to 16.8 million 
colors. In addition to the 24-bit support, 
Arts & Letters offers bidirectional file 
support, which allows users to convert 
images to TIFF from other formats, in- 
cluding TARGA, PCX and GIF. 

The Editor’s screen capture utility 
allows the user to capture images from 
any Windows application; full screens, 
active windows, client areas and desig- 
nated areas. In addition to dithering (FS 
and ordered), the palette selection op- 
tions provide a wide latitude for import- 


ing, processing and displaying image 
files, with or without a palette. If the 
palette of an image file is missing or 
unknown, a default palette is assigned. 
Color images can also be converted to 
gray scale for black and white laser 
printing. 

With the introduction of low-cost col- 
or scanners, such as the Mitsubishi SC 
7500, the ability to process, enhance and 
separate color images has become a 
basic requirement of a full-featured 
drawing product. Users of the Arts & 
Letters Graphics Editor can combine 
scanned color images with original 
drawings, clip art and typefaces to create 
a complete composition. 

For information in a hurry, fax a copy 
of your business card to Computer 
Support Corporation at (214) 661-5429. 


AT&T Wins Contract To 
Supply Arts & Letters® 


Computer Support Corporation, a 
pioneer in the development of graphics 
applications for personal computers, an- 
nounced that it was one of AT&T’s part- 
ners in the winning bid for as many as 
40,000 workstations to be used in the 
DOT’s Office Automation Technology 
project. The contract could be worth up 
to $850 million. 

““We are proud to be part of the AT&T 
team that landed what may be the 
world’s largest contract of this kind ever 
awarded,” said Fred Schoeller, presi- 
dent of Computer Support Corporation. 
“This contract offers us a significant op- 
portunity to establish Arts & Letters as 
a standard in the federal government.” 

Arts & Letters is a family of business 
graphics products that include 
sophisticated drawing and editing tools, 
thousands of award-winning clip-art im- 
ages and dozens of outline typefaces for 
producing everything from word charts 
to complex illustrations. 

For more information, call Computer 
Support Corporation at (214) 661-8960. 


ADVERTISEMENT 


ARTS & LETTERS 
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is Hot Stuff ! 


Poster created and separated using ARTS & LETTERS and a Linotronic 300 Imagesetter. 
Computer Support Corporation, 15926 Midway Road, Dallas, Texas 75244, (214) 661-8960. 
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PRE BEST 
VIDEO FROM 
NY SCAN 


CONVERTER. 


SGI IRIS 40/240 AT 1280 x 1024 64KHz NTSC/RS-170A VIDEO 


BEFORE 


> ANY RGB INPUT FROM 21.5KHz TO 75KHz. 


> CONNECT UP TO 3 DISSIMILAR RGB INPUTS. 


> LOOM, PAN OR SCROLL CAPABILITY. 


me PROPRIETARY ADJUSTABLE DIGITAL FILTERING ON BOTH 


THE HORIZONTAL AND VERTICAL DOMAIN. 


m VIDEO OUTPUTS INCLUDE COMPOSITE RS-170A, 


COMPONENT BETACAM & MII, SVHS, 15KHz RGB AND PAL. 


me 
era) 
ae 
anon 
ren 


wtoos 


es 
es 
Pd 
San 


ag 


x 
et 


A 


CIRCLE 3 ON INFORMATION CARD FAX 


te 
Sm. 


COMPUTER 
GRAPHICS 
WORLD 


APRIL 1990 


VOLUME 413, NUMBER 4 


6 FRONT END 
IBM’s Getting Serious 


11 INPUT 
Multimedia on the Amiga 


15 NEWS 
News in Brief 


23 PRODUCT SPOTLIGHT 
Apple Unveils its 
“Wicked Fast” Macintosh 


33 INDUSTRY 
Is the PC Ready for FEA? 


68 PORTFOLIO 
The Children’s Art Gallery 


AEC 
Designing for Disaster 


MAPPING 
Taming Tiger 


7 


97 REVIEW 
Animation 
Bonanza 
103 PRODUCTS 
107 EVENTS 
110 OUTPUT 
Merging CAD and FEA 


SUBSCRIPTION CARD 
NCGA NEWSLETTER 


READER SERVICE CARD 
ADVERTISERS’ INDEX 


SHOWCASE 


COMPUTER GRAPHICS WORLD APRIL 1990 


| COVER: This solid model 

| features results from a finite- 
element stress analysis 
7 conducted on the lower control 
7 arm of an automotive 


was created using |-deas 
software from SDRC, and film 


FOCUS: Finite-Element Analysis 


38 FEA Faces a 
Changing Role 
Not everybody agrees 
on the size of the mar- 
ket, or on who should be 
using the tools. But all 
agree that finite-element J 
analysis software fo 
can play a bigger | 
rolein guiding 
design. : 
By Stephen Porter — 


PACS: A Premature 
Paradise 
Pictorial Archiving and Com- 
munications Systems can link 
patient data and medical im- 
ages for manipulation in or 
outside of a hospital; yet, they 
are still slow to catch on. 
By Greg Freiherr 


63 What’s Ahead for PC 
CAD? 

A new market survey, conduct- 
ed recently by Ken Anderson of 
The Anderson Report, exam- 
ines both the nature and extent 
of PC CAD use and finds that 
the market is actually on the 
verge of a growth spurt. 

By Debra Rosenberg 


85 Shopping by Computer 
A new visualization sys- 
tem being installed in retail 
furniture stores throughout the 
US will help customers accu- 
rately visualize how their fur- 
niture will appear before it’s 
been ordered, manufactured, 
and upholstered. 

By Audrey Vasilopoulos 
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The Power of Color. 


The power of color to communicate is proven. 
As more and more users acquire the power to color, 
color is assuming its inevitable role as the everyday 
computing medium. 
That power includes the * 
ability to reproduce images, 
with photographic quality. 
Users must be able to 
import, manipulate, and 
publish images, such as 
this parrot, with quality 
that meets litho standards. 
As important, that power 
brings the ability for users 
to create synthetic images. 
For printed output, 
creative graphical! 
approaches like 
this map add 
interest to other- 
wise static data. 
For multimedia 
or video, users 
must be able to 
create, color, and 
choreograph 
images using 
color, time and 
space. 
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Most low-cost workstation 
makers see color as an option. 


ror us, its a way of life. 


a 


¥ have two choices When you use a Personal IRIS, 
when you buy alow-cost color you will experience a workstation 
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workstation: that balances high-performance 

Upgrade a monochrome RISC processing with the most 
workstation or PC to run powerful technology for graphics. 
color applications with good You'll be working with color 
performance. performance that, a few years ago, 

Or buy a workstation that’s as commanded a six-figure price tag. 
serious about color as you are. You will have the color per- 

The Personal IRIS is built formance you want for the most 
from the ground up to run demanding applications — from color 
color applications with high publishing to 3D CAD to animation. 
performance. We’re so All this would be irrelevant if we 


serious about color, we 

don’t even make a 

monochrome system. 
The Personal IRIS 

is the entry level 

system in a work- 

station family — 


weren't prepared to 
slug it out on price. 
Compare. By the 
time you soup up 

a PC, Macintosh® 
or SPARCStation” 
for serious color 
that, for years, has _ with acceptable 
provided the highest ~ performance, 


performance color . The sla IRIS” you'll have paid 
raphics to the world’s - + fora base model 
iho Color Workstation 


most advanced users. Personal IRIS. 
Silicon Graphics’ is known for — But you’ll have purchased less. 
systems with the graphics power Let us show you more. More 

to animate images that ordinary performance, more expandability, 
computers labor just to display. anda better price-performance value. 
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The broadest, most powerful binary-compatible family of graphics workstations 
and servers - from the 10 MIPS Personal IRIS to the 160 MIPS POWER Center ‘server. 


4 SiliconGraphics 
Computer Systems 


Silicon Graphics Marketing Services «707 California Street, Mountain View, CA 94041 - 1-800-952-6300, dept. S76. 


©1990, Silicon Graphics, Inc., Silicon Graphics, and the Silicon Graphics logo are registered trademarks, 
and Personal IRIS and POWER Center are trademarks of Silicon Graphics, Inc. Macintosh is a registered trademark of Apple Computer, Inc.; 
SPARCstation is a trademark of Sun Microsystems, Inc. *Shown with optional 19" 1280 x 1024 color monitor. 
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‘FRONT 
IBM’s Getting Serious 


hen it comes to trying to crack the technical and scientific 
market, you might say that IBM has two strikes against it. The 
first time around, back in the early days of host-based CAD, IBM 
virtually abandoned engineers and researchers, who had little choice but 
to turn to DEC for service and support. And then again, years later in 
1986, when IBM decided to enter the technical workstation marathon, it 
introduced an inferior machine—the RT—which, to date, has an 
embarrassing three percent market share. 


Now IBM is taking a third swing at the technical market with its RISC 
System/6000 line of “PowerStations” (see Product Spotlight, March). 
These new graphics workstations streaked to number one in 
price/performance, breaking the $500-per-MIP barrier, with a 27.5-MIP 
entry-level system that sells for $12,995, and offering graphics 
performance of nearly one million 3D vector transformations per second. 


Of course, a flash of graphics and processing power is next to 
meaningless in the quest to gain ground on competing workstation 
vendors, who, themselves, are all racing to set new records. Indeed, the 
biggest challenges any hardware vendor, especially IBM, must face 
involve service, software support, and continued hardware development. 


Yet on these accounts, IBM appears to be on track, as well. In terms of 
customer service, IBM vice president Nick Donofrio, also president of 
IBM’s Advanced Workstations Division, says that the company has 
spent the last two years training a service and support staff in the use of 
the new systems and their growing catalog of accompanying software 
for a full spectrum of professional applications. 


Regarding the commitment to open systems and third-party software 
support, IBM announced that more than 500 programs would be 
available by the time the Unix workstations begin shipping within the 
next few months, and that as many as 1500 programs would be up and 
running by the end of the year. 


But what is perhaps most significant is IBM’s recent reorganization to 
promote further development of advanced technology. In fact, the 
company recently named Paul Winn to the newly created position of 
vice president of graphics systems. “My mission,” says Winn, “is to 
integrate all areas of graphics within IBM, from PCs to workstations to 
the AS400 [minicomputers] to host machines.” 


Winn, who has four IBM graphics labs and their hundreds of 
researchers available, says that his dream is to continue to develop high- 
end graphics and move as many capabilities as possible to low-end 
platforms. But right now, he says, “IBM absolutely wants to be number 
one in the workstation marketplace.” If IBM flexes its muscles, it just 


might succeed. 
’ re eA 


Phil LoPiccolo 
Editor 
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am Like our new VECIOR automo- 


bile, Kurta digitizing tablets re- 
define high performance.” 


— Gerald Wiegert, Designer and Founder, Vector Aeromotive Corp. 


Gerald Wiegert has realized his automotive vision with a 
first-class engineering design team and a high-perform- 
ance Kurta® input system. His dynamic VECTOR® W2 
Twin Turbo road machine features cutting edge aero- 
space technology, brought to life in hundreds of digitized 
drawings using Kurta's IS/THREE®. Kurta's IS/ONE®, 
desktop tablet with its 4-button cursor, acts as system 


controller and design center, working in concert with a 


wide array of 
macros for 


customized design. 


With the Kurta IS/ONE tablet at his 
fingertips, CAD/CAM manager Ben 
Reina executes batches of pre- 
programmed keystrokes with one 
touch and moves out of a program 
with equal simplicity. Using the 
system with Cadkey® software, 
designers have reduced their working 
timetable by almost half for the 200 
mph-plus VECTOR. 


Our customers keep proving what 
we keep saying...Kurta works. 
Available for IBM® PCs, Apple® 
Amiga® Sun® compatibles and 
others, the IS/ONE is available with 
award-winning cordless 4-button 
cursor or pen, or corded versions 


“The function keys 
are so versatile, for 
tasks like keyboard 
macro playback, 
batch file recall and 
various design 
modifications.” 


woot? 


Using the 23 
programmable func- 
tions keys, “I get the 
feeling that 
everything is there 
with the tablet. I 
don't have to search 
through different 
menu levels. It's 
right there in front 
of me.” 


“The Kurta system 
gives us a higher 
level of precision 
when designing and 
fitting new optional 
accessories.” 


“After also looking 
at Calcomp and 
Summagraphics, we 
chose Kurta because 
of its technical 
superiority and 
reliability.” 


including the 12-button cursor for 
maximum programmability. The IS/ 
ONE and its pointing devices come 
with a lifetime warranty. The best in 
the business. 


Call for a detailed case study, 
showing how Kurta has worked on 
situations similar to your own. 


1-800-44 KURTA 
HKURTR* 


_ x e. + r aoe 

3007 East Chambers 
. ee y ILC = 

ane Phoenix, Arizona 85040 

Oc . 

- ¥, q — m- 
Product of 
the Year. 

Kurta, color swash, IS/ONE and IS/THREE are registered trademarks of 
Kurta Corp. Cadkey is a registered trademark of Cadkey, Inc. IBM is a 
registered trademark of International Business Machines, Inc. Apple is a 
registered trademark of Apple Computer Corp. Amiga is a registered 
trademark of Commodore Computer Corp. Sun is a registered 
trademark of Sun Microsystems Inc. VECTOR is a registered trademark 
of Vector Aeromotive Corp. 
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Better 1s 


The new 16” MultiSyne’ 4D and 20" 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 


NEC’s award-winning 
multiple frequency 
technology, now available 
in larger, digitally 
controlled, high-resolution 


color monitors. 


. § 
‘ c "% 


\ 


Both are optimized for th 


< 


e IBM PS/2, PC/AT/XT (and 100% compat- 
ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


MultiSync is a re gistered trademark of N EC Technolo gies, Inc 


Computers and Communications 


bigger. 


configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


SS SSR, 


The main difference: one is for large ideas. The other, for extra- 


IBM PC/AT/XT and PS/2 are registered trademarks of the International Business Machines Corporation 


large. For literature, call 1-800-826-2255. For details, call NEC 


Macintosh li is a registered trademark of Apple Computer, Inc 


Technologies, Inc. 1-800-FONE-NEC. 


©1989 NEC Technologies, Inc 
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Now you can grab, store, and wis 
16 images in Real ‘Time on the PC Al 


The many faces of Fred Molinari, President 


The DT2861 Arithmetic Frame including CAT scanners, scanning Call ( 50 8) 481-3700. 


Grabber can process 4 times as many electron microscopes, line-scan In Canada, call (800) 268-0427. 
images as any other frame grabber cameras, as well as ordinary video 
built for the PC AT. cameras and VCRs. It even ships 
With a built-in processor, the with IRIStutor™ software—free! FREE 1990 

DT2861 also lets you process 4 For more information about Image Processing 
images in parallel, or switch display the Frame Grabber that’s 4 _ Handbook 
instantaneously from as many as times better than anything eo 
16 images. The DT2861 grabs images _ else made for PCs, give us a <a —_ 
off virtually any video source, call today. —— 

Image RS-170, NTSC, Number Memory-Mapped 

Processing RS- 330, CCIR, of Video Real-Time On Board Frame-Store Zoom,Pan, Software ; 
Board Computer Resolution GrayLevels PAL Compatible Coiunatuite Slow Scan inputs FrameGrab _8-bit ALU Memory Scroll Support Price 


ee IBM PC AT 512x512 0-12 MHz 16 buffers Yes DT-IRIS $4995 
Frame 512x512x8 each IRIStutor 

Grabber (4 Mbytes) Image-Pro 

eee IBM PC AT 512x512 0-12MHz 4 buffers Yes DT-IRIS $2995 
Frame 512x512x8 each IRIStutor 

Grabber (1 Mbyte) Image-Pro 


*With DT2859 % size multiplexer board ($399). 


DA ra r RANSLAT: ION 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 Tlx 951646 

United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ U.K. (0734) 793838 Tix 94011914 

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 

International Sales Offices: Australia (2) 662-4255: Belgium (2) 466-8199: Canada (416) 625-1907; China (1) 868-721 x4017; Denmark (42) 274511; Finland (0) 372144; France (1) 69077802: Greece (1) 361-4300; 
Hong Kong (5) 448963; India (22) 23-1040; Israel (52) 545685: Italy (2) 8247011: Japan (3) 502- 5550, (3) 348-8301, (3) 555- 1: Korea (2) 756-9954: Netherlands (70) 99-6360; New Zealand (64) 9- 545313; Norway (2) 
53 12 50; Portugal (1) 545313; Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112: Sweden (8) 761-7820; Switzerland (1) 723- 1410: Taiwan (2) 702-0405. 


IRIStutor and DT-IRIS are trademarks and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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media, “Playing Author” (Feb- 

ruary), I was shocked at the 
lack of professionalism displayed 
by the authors. Before making pro- 
nouncements on the capabilities of 
a piece of equipment, one must be 
familiar with that equipment. 
These authors are obviously unfa- 
miliar with the Amiga. 

They claim that a Hypercard 
product is not possible on the 
Amiga when one, Ultracard, has, 
in fact, been available for some 
time. This product matches the ca- 
pabilities of Hypercard so well that 
The Complete Hypercard Book, 
Second Edition, by Danny Good- 
man, is recommended as a refer- 
ence guide. 

They also claim that non-linear 
authoring tools are unavailable for 
the Amiga when, in fact, there are 
at least two more besides the UI- 
tracard product: The Director by 
Right Answers Group and Viva! by 
Michtron. These products provide 
easy information-linking and pres- 
entation-customizing tools. 

The authors also fail to present 
an obvious advantage the Amiga 
has over the Macintosh for multi- 
media because of its multitasking 
operating system. The heart of 
multimedia is just what the name 
implies: the display of many forms 
of media simultaneously. An ex- 
ample would be showing an on- 
screen animation overlaid on a se- 
ries of images read in from a laser 
disk and playing background mu- 
sic while taking user input 
through a touch screen. A multi- 
tasking operating system makes 
doing this sort of thing easy. In 
fact, the programs doing the vari- 
ous facets of the presentation can 
even be from different vendors, 
thanks to a standard interfacing 
protocol called ARexx. 


i n regard to the article on multi- 
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Multimedia on the Amiga 


I was also appalled at the obvi- 
ous bias the authors display 
against the Amiga. The authors 
speak of upcoming Mac products as 
“promising news” and upcoming 
Amiga products as “purported.” 
Also, the name of an upcoming 
product was given when announc- 
ing things for the Mac but was 
never mentioned for the Amiga. 

With the large amount of soft- 
ware available (at this time, more 
professional video production soft- 
ware is available for the Amiga 
than the Mac), its multitasking op- 
erating system, on-board custom 
coprocessors for sound and video, 
and a standard protocol for com- 
munications between vendor prod- 
ucts, the Amiga is a major player 
in the multimedia market. 


Thomas Dawson 
San Diego, CA 


More Real than Virtual 

We were glad to see you devote so 
much editorial space to the concept 
of virtual reality (“Altered States,” 
December). However, we were 
deeply disturbed by the implica- 
tion of your article, and others, 
that today’s virtual reality technol- 
ogy somehow consists of only “com- 
puterized clothing” and that the 
use of this technology is limited to 
research and entertainment. 

As long-time distributors of the 
DataGlove, licensors of DataGlove 
interfacing Unix software to VPL, 
and developers of custom virtual 
reality solutions using the Data- 
Glove, we believe that nothing 
could be further from the truth. 
From the virtual desktop, devel- 
oped at Xerox PARC and later pop- 
ularized by the introduction of the 
Macintosh, to the virtual battles 
being played out in flight and tank 
simulators, virtual reality technol- 


ogy is having a profound impact on 
the way we work today. 

At the high end of the virtual re- 
ality spectrum, in fact, some flight- 
training applications require com- 
binations of sound, tactile, visual, 
and motion cues to be so intense 
that users have actually attempted 
to “eject” themselves from simulat- 
ed crashes. 

Although all five senses are used 
to create virtual reality, human 
comprehension is primarily de- 
rived from visual information. Ac- 
cordingly, SimGraphics has sepa- 
rated the virtual reality imple- 
mentation into two distinct areas: 
Desktop-based virtual reality 
(looking at a picture and driving a 
car in which the windshield is the 
screen) and “Visual Dynamic” vir- 
tual reality (being in the picture, 
and when you turn your head, the 
view changes accordingly). 

At this time, Visual Dynamic 
technology is inappropriate and 
unaffordable for a majority of de- 
sign and engineering applications. 
Visual Dynamic technology be- 
comes extremely cumbersome 
when dealing with phone calls, fil- 
ing cabinets, reference books, and 
papers on one’s desk. In addition, 
costs of equipment, costs of adjust- 
ing the office surroundings, and is- 
sues involving the long-term 
health effects of having images so 
close to one’s eyes must be worked 
out before Visual Dynamic virtual 
reality becomes widely acceptable. 

For these reasons, SimGraphics 
has focused on desktop virtual re- 
ality. In addition to fairly common 
applications such as training, we 
have developed enabling 3D tools 
to allow users to conceptualize and 
communicate ideas. 

At the most basic level, Sim- 
Graphics has developed a 6D de- 
vice Input Peripheral Kit to help 
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users effectively utilize the type of 
input devices necessary to work in 
a 3D desktop virtual reality. These 
devices include the DataGlove, Iso- 
trak, and 3Space products, as well 
as a brand new input device called 
the Flying 6D Mouse. This product 
is similar to a standard three-but- 
ton mouse, except that it provides 
x,y,2, roll, pitch, and yaw informa- 
tion when lifted off the table. 
Finally, SimGraphics has devel- 
oped a software product called VR 


Workbench, which has been de- 
signed to tie desktop virtual reali- 
ty together for the application de- 
veloper as well as the application 
user. Through the introduction of 
VR Workbench, a wide variety of 
applications can now benefit from 
desktop virtual reality technology 
today. Application areas include 


GRAPHICS to VIDEO, 


WE HAVE A ONE TRACK MIND. 


For over 10 years, 
Folsom Research has 
been dedicated to the 
design of state-of-the-art 
scan converters. Asa 
result, our staff of experts 
has built a worldwide 
reputation for leading- 
edge innovation, 
superior product 
and customer support. 


Our most recent success: 
the Video/ 9U VME 
board-level peripheral 
providing full-color 
standard video output 
from your graphics 
workstation. More than 
ever, converting to video 
iS as easy as Calling us. 


CGC II for any workstation 


“—~ Video/300 
for HP 9000 


Video/ 9U 
for SUN, SGI and more 


526 East Bidwell Street 
FRI FOLSOM RESEARCH INC Folsom, CA 95630 
EXCELLENCE IN IMAGING™ (916) 983-1500 


INTERNATIONAL DEALERS 


SWITZERLAND FRANCE GERMANY UNITED KINGDOM 
Electrographics Theta Scan Gammadata Gammadata Computer Ltd. 
21-63 52 246 (1) 69 09 71 00 Computer GmbH (0) 256-817640 
(89) 8 41 90 08 
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CAD, analysis, molecular model- 
ing, animation, and many others. 
Since VR Workbench can also ac- 
cept helmet input, it can also sup- 
port the Visual Dynamic virtual 
reality applications of tomorrow. 


Steve Tice & Dave Verso 
SimGraphics Engineering Corp. 
South Pasadena, CA 


IBM’s Multimedia 
As the product manager of IBM 
Storyboard Plus 2.0, I have a few 
concerns about its mention in 
“Playing Author” (February). 
First, Storyboard Plus 2.0 supports 
four audio capture/playback 
boards to handle up to CD-quality 
voice, music, and special audio ef- 
fects. Second, the program sup- 
ports four video frame grabber 
boards for still video color and 
monochrome digitization. 
Contrary to what the article 
claims, the program has had audio 
and video capabilities for years, 
both with AT and MCA bus cards. 
Storyboard Plus 2.0 also sup- 
ports all resolutions from CGA to 
8514/A, provides cel and sprite ani- 
mations, reads and writes several 
types of TIFF files, imports PCX 
files, supports 300dpi laser output 
and color printer output, comes 
with one year’s worth of hotline 
support, supplies 54-inch and 3'%- 
inch media in one package, re- 
quires only 512K of RAM, and 
does motion video from a hard disk 
(with no video card required for 
playback) with a $150 add-on prod- 
uct called Art Pack with Video 
Editor. Storyboard Plus 2.0 has a 
list price of $395. 


T.M. Salamone 

Senior Product Manager 
Multimedia 

IBM 

Milford, CT 
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We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Computer Graphics World 
One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 
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How ‘lelebit modems can give 


Ou a graphic description 


I NO 


When you need error-free graphics in seconds, 
you need a Telebit” high-speed, dial-up modem. 
Because only our modems can meet the critical 
demands of graphics. 


Like transferring medical images for diag- 
noses— where a lost pixel can be life-threatening, 
and where nearly perfect isn’t nearly good 
enough. Which is why a major East Coast hospital 
chose Telebit. Now they’re sending 1 million 
bytes of critical data from a graphics-plot screen 
in seconds, error-free. 


That’s also why a global weather data service 
picked Telebit to collect real-time weather infor- 
mation at U.S. radar sites. Only Telebit modems 
made the connection every time. 


Imagine what Telebit modems will do for you. 
On all applications, from CAD/CAE/CAM 


and electronic publishing to 
point of purchase, remote 
diagnostics, and more. 


All with our family of high- 
speed modems. From 9600 bps 
to 19,200 bps, including V.32. 


To get the graphic details and a free 
application brochure, call 1-800-TELEBIT 
or 408/734-4333. Or write Telebit, 1315 
Chesapeake Terrace, Sunnyvale, CA 94089. 
Fax: 408/734-3333. 


Because no one gets the 
message through like Telebit. 


© 1989, Telebit is a registered trademark of 
Telebit Corporation. Other product names 
are trademarks of their respective holders. 


Medical image courtesy of Ramtek. Map 
courtesy of ColorGraphics Systems, Inc. — 
a Dynatech Co. 
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TELEBIT" 


When connectivity counts. 
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ARTIST XJS. 
The Supreme Drawing 


achine: 


There’s never been a graphic controller like the 


_ ARTIST XJS. It fuses unrivaled ease-of-use with excep- 


_ tional power and modularity. 
It effortlessly powers graphic displays at three 
different resolutions (1600 x 1200, 1280 x 1024 and 
1024 x 768). The ARTIST XJS adapts to any operating 
system including Xenix, DOS, Extended DOS, and 
OS/2/Presentation Manager.* 

Sophisticated software and the powerful TI 34020— 
a 32-bit 10 MIPS processor —are dedicated to execute 
every graphic command faster than ever before. 
Display 16 or an optional 256** colors from a palette 
of 16.7 million. 


Its easy-to-use, feature-laden GT display list 
processing drivers for Release 10 DOS AutoCAD, 
AutoCAD 386, AutoCAD OS/2* and Xenix AutoCAD 
ingeniously produce split-second zooms and redraws. 

Increase colors and resolution with snap-on 
modules. Or, add SIMMs for on-board display list mem- 
ory. Build a display list in on-board SIMM or expanded 
memory. With AutoCAD 386, use on-board display 
memory, extended memory and/or the hard disk. 

The all-new ARTIST XJS includes 5-year warranty 
when purchased from an authorized ARTIST Dealer. 
For a free brochure and your nearest dealer, call 
toll-free: 1-800-6-ARTIST (1-800-627-8478 ). 


AS 
x> 


ARTIST GRAPHICS 


A Control Systems Company 
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ARTIST XJS is an ARTIST Graphics trademark. ARTIST is an ARTIST Graphics registered trademark. AutoCAD is a registered trademark of Autodesk. ‘Undepafvelopment. 
. **1600 x 1200 limited to 16 colors. © Copyright 1990 ARTIST Graphics. All rights reserved. Ys 
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News In Brief 


Those companies with an international presence still tend to reserve 
Micad Attracts their new product announcements for either NCGA or Autofact. 

Nevertheless, the popularity of Micad, France’s version of Autofact, 
Record Crowd continues to grow. Held in mid-February in Paris, the show attracted a 
record 250 exhibitors and had a 15 percent increase in attendees over 
last year. Although the majority of exhibitors were native French 
vendors, US companies with European subsidiaries and sales offices 
had a strong presence. Indeed, the one news event that clearly stood out 
was the announcement of the new IBM workstations. 

Like Autofact, held a few months earlier, Micad featured a healthy 
showing of workstation-based software, lots of interest in the integration 
of CAD and animation software, and a fascination with object-oriented 
databases and parametric and variational design capabilities. 
Interestingly, however, the term “concurrent engineering,” which so 
saturated Autofact, was all but absent from Micad, as were PC- and 
Macintosh-based CAD products, virtual reality displays, and 3D solid 
prototyping devices. 

French industry consultants, such as Michel Theron and Xavier 
Dalloz, agree that one of the biggest challenges facing French CAD 
companies is breaking into the US market. Matthew Moore of 
Keystone Strategies, a French market research and consulting firm, goes 
so far as to say that opening up international markets is not only 
desirable but essential for French vendors. “In the coming years, these 
companies will be international, or they won't ‘be’ at all,” he says. He 
points to Dassault, Matra Datavision, and Cisigraph as companies that 
have successfully used partnerships to leverage their way into the US 
market and says other French vendors must do the same. 


The Graphics Performance Characterization (GPC) project has 
New Software succeeded in delivering a software package that provides a standard 
a | “ method of measuring graphics display performance. The software, 
Benchmarks Graphics called the Picture-Level Benchmark, is available for $300 from the 
National Computer Graphics Association (Fairfax, VA). The program, 
a platform-dependent program for running graphics display performance 
tests on a particular vendor’s hardware, was developed by SimGraphics 
Engineering Corp. (South Pasadena, CA), in cooperation with 12 other 
vendors, including all the major workstation makers. The GPC 
committee next plans to develop a PLB Plus product that would provide 
a way to benchmark performance for advanced geometry, such as 
sophisticated bit-mapped operations and texture mapping. 


The international market for personal computers used in motion video- 
Desktop Video related activities will grow at a compound annual rate of approximately 
52 percent through 1993, according to a new report on desktop video 
from Multimedia Computing Corp. (Santa Clara, CA). The report 
forecasts sales to grow from approximately $907 million in 1989 to $4.8 
billion in 1993. 
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Quotes and Stats 
on Computer Graphics 


NCGA Presents 
Achievement Awards 
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The annual Frost & Sullivan conference on computer graphics, held in 
late February in St. Petersburg, Florida, was once again the perfect place 
to stock up on a plethora of statistics, predictions, and quotable quotes. 
A sampling of them follows: 


@ US suppliers will ship about $19 billion worth of graphics hardware, 
software, systems, and services in 1990, with shipments of all suppliers 
worldwide reaching $22 billion. Double-digit compound annual growth 
will continue through the 90s. (Carl Machover, conference chairperson) 
@ The MCAE market in 1990 will grow faster than the CAD/CAM 
market and will reach $3.3 billion in size. (Axel Bichara, Premise) 

@ The visualization market will grow from $198 million in 1989 to $1 
billion by 1993. (Craig Mathias, Stardent) 

e@ By the mid-1990s, economical, 2000-line color displays will arrive, 
and interactive optical disks and databases will be readily available. 
(Carl Machover) 

e “Standards are not a terribly good idea. The computer industry is only 
40 years old. We don’t know what the right way to do things is yet.” 
(Craig Mathias, Stardent) 

e “Every workstation vendor has price/performance leadership for about 
15 minutes.” (Malcolm Davies, Autodesk, paraphrasing Andy Warhol) 

e “Right now, the US government has 200 million engineering 
drawings on aperture cards in 20 repositories around the country. The 
Navy expends 1000 sailor-years each year on technical manual 
changes.” (Michael McGrath, director of CALS, Office of the Secretary of 
Defense, Washington, DC, during a presentation on the importance to 
the government and industry of adopting CALS) 

e “The Japanese industry recognizes that design innovation is the key 
to their [next] economic miracle. Thirty-eight percent of our sales [come] 
from Japan.” (Steve Bingham, Alias Research, on the importance of 
high-resolution animation industrial design tools for industrial design 
applications) : 

e “We still need a one to two orders of magnitude improvement in 
image processing technology before we can begin to do real-time 
scientific visualization.” (Carl Machover) 

e “In the next 10 years, 95 percent of all computing will be at the PC 
level. But PCs will be faster than today’s supercomputers.” (Craig 
Mathias, Stardent) 


The National Computer Graphics Association presented its 1990 
Achievement Awards last month at the annual NCGA show in 
Anaheim, California. Those honored were Lawrence Kaplan, vice 
president and general manager of Tektronix Visual Systems Group 
(NCGA Executive of the Year); John William Poduska Sr., president 
and CEO of Stardent Computer (NCGA Award for Technical 
Excellence); and Robert McDonald, vice president of computer 
management at Boeing Commercial Airplane, and Thomas Lasinski, 
chief of the applied research office in the Numerical Aerodynamic 
Simulation Program at NASA Ames Research Center (co-winners of the 
NCGA Award for the Advancement of Computer Graphics). 

Also honored were Andries van Dam, professor of computer science 
at Brown University (NCGA Academic Award); Bradford Smith, past 
chairman of the IGES/PDES Organization (NCGA Award for the 
Advancement of Computer Graphics Standards); Thomas Lazear, 
president of Versacad (MicroCADD Award for the Advancement of 
Computer Graphics); Walter Schrey, president of Schrey & Sons Mold 
Co. (MicroCADD Application Award); and Michael Pleck, associate 
professor and director of the General Engineering MicroCADD Laboratory 
at the University of Illinois (MicroCADD Academic Award). 
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<4 |n order to project sophisticated — 
images, such as these, our new 


projector features a scan rate of 
up to /5KHz. 


» Sony’s wireless remote set-up 

and adjustment capability means 
- the only ladder . 
_ is the corporate 


~ SuperData"™ MultiScan™ Projec 
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“a. With the ability to handle 19 onctine sources, yOu can but as much 
_ into the VPH-12700 Projection System as you'll get out of it. 


We've presented you this impressive array of features in order presentation. Plus, our projector can readily be connected fo many 
fo prove a point. existing boardroom control systems. 

No other data projection system compares to the Sony — Furthermore, because of our projector's memory, you only have 
VPH-1270Q SuperData” MultiScan™ projector. A claim you may to adjust the picture size once. And all of your source inputs wil 
ind hard to believe, but we think we can convince you. conform. Same for picture characteristics and convergence parame- 

To begin with, the Sony VPH-12700 is extraordinarily flexible. ters. Just one adjustment and everything's in place. Or, if you want, 
It gives you on-line access to as many as 19 different sources. you can override the memory to make either adjustment manually. 

Without a doubt, the new 
VPH-12700 is easy to use, but that 


doesn’t mean it’s a basic projector. 


Ranging from the usual inputs such 


0 VIR nd siden discs the ute 


We've crafted it with some of the 


most advanced technology that is 


available today. 


Here are some numbers you 


should find hard to argue with: A 


bright display of 650 lumens (peak 


and 200 lumens (average). Image 


Sony Communications Products Company, 1600 Queen Anne Road, ‘enw N07666. © 199 


ne Road, Teo 9 \ : fer rophic designed by 8B00. Modeled and rendered with Dimensions Design 
Presenter & Ray Trace. This advertisement refers to several computer companies by their trade names. In most, if not all cases, these design 


tks by their respective companies Manufacturers suggested list price is $15,990. 
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Joint Efforts 


lris Acquired 


Super Condos 
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Autodesk (Sausalito, CA) has licensed the ACIS geometric modeling 
technology from Spatial Technology (Boulder, CO). ACIS, an object- 
oriented modeler written in C, allows wireframe, surface, and solid 
models to co-exist in a single data structure. In a separate agreement, 
Autodesk has also licensed constraint management software from D- 
Cubed (Cambridge, England), which it plans to integrate into its 
product line. Three companies, Sun Microsystems (Mountain View, 
CA), ICAD (Cambridge, MA), and McDonnell Douglas (St. Louis), 
have signed a three-way joint marketing agreement to target potential 
knowledge-based engineering customers in the automotive and 
aerospace industries. 

Data General (Westboro, MA) and Solbourne Computer 7 
(Longmont, CO) have both signed agreements that will bring the 
Looking Glass graphical interface from Visix Software (Arlington, 
VA) to their workstation platforms. Tektronix (Wilsonville, OR) has 
signed a strategic alliance to make the Generic Visual System software 
from Gemini (Irvine, CA) available on its XD88 family of workstations. 
Owl International (Bellevue, WA) and VideoLogic (Cambridge, MA) 
have formed an alliance to integrate their hypermedia and digital video 
technologies. Microsoft (Redmond, WA) and Micrografx (Richardson, 
TX) have signed a technology exchange agreement that will allow 
Microsoft to use concepts in Micrografx Mirrors in future OS/2 products 
and toolkits. As the result of a new strategic affiliation agreement, 
Mutoh (Tokyo) has acquired an equity position in Kurta (Phoenix, 
AZ). 

A new technology agreement gives Intel (Santa Clara, CA) access to 
the Trace Scheduling compilers developed by Multiflow Computer 
(Branford, CT). Computer Associates (Garden City, NY) has agreed 
to assume the responsibilities of supporting, marketing, and distributing 
the Xerox Presents and Xerox Graph products developed by Xerox 
Desktop Software (San Diego). Apple Computer (Cupertino, CA) and 
KPMG Peat Marwick have formed a strategic alliance called Exis 
(Executive Integration Services) that will provide consulting and 
systems integration services to companies implementing executive 
information systems and decision support systems on Macintosh 
computers. McDonnell Douglas has agreed to OEM on a worldwide 
basis the Multimax parallel/multiprocessing system developed by 
Encore (Fort Lauderdale, FL). IBM (Rye Brook, NY) has agreed to 
extend its joint study arrangement with Molecular Design Limited 
(San Leandro, CA) for two more years. 


Iris Graphics (Bedford, MA), the maker of a high-resolution, 
continuous-flow, color ink-jet printer, has been acquired by Israeli pre- 
press vendor Scitex for $24 million in cash, with an additional earnout 


-amount to be linked to Iris’ performance. Iris will operate as a wholly 


owned subsidiary of Scitex. 


The San Diego Supercomputer Center is borrowing the concept of 
condominiums from the real estate field and applying it to 
supercomputer usage. According to the center, it is offering the services 
of its new Cray X-MP/48 to industrial and governmental users on a 
“condominium” basis, a leasing arrangement that it says will give 
users access to supercomputer resources at competitive prices. Services 
provided include unrestricted CPU access based on the equivalent 
machine fraction purchased; 24-hour-per-day, seven-day-per-week 
operation; long-term archival data storage; system software, including 
the UNICOS operating system based on AT&T Unix System V; and full- 
time user support. The minimum lease price is $500,000 per year. 
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Also of Note 


18 


@ Apple Computer (Cupertino, CA) says it will trim its workforce by 
400 employees as part of a company-wide cost reduction program 
designed to bring expense growth in line with current and anticipated 
business conditions. 
@ Evans & Sutherland (Salt Lake City) is entering the workstation 
market, or at least a very narrow part of it. The company’s new ESV 
family of workstations is targeted at high-end molecular modeling, 
MCAE, and scientific users. The new workstations feature strong 3D 
graphics performance, PEX compatibility, and an effective resolution of 
8000 pixels by 10,000 pixels. 
® Computervision (Bedford, MA) has hinted it will be introducing a 
new version of its CADDS software within the next six months, which 
will include parametric and feature-based modeling capabilities. 
@ Aldus (Seattle) has completed the acquisition of Silicon Beach 
Software (San Diego), maker of such software packages as SuperPaint, 
Digital Darkroom, and Super 3D. Under terms of the deal, all 
outstanding shares of Silicon Beach were acquired for approximately 
1.24 million shares of Aldus’ stock. 
@ Film recorder maker Presentation Technologies (Sunnyvale, CA) 
has signed a merger agreement with Jandel Scientific (Corte Madera, 
CA), a supplier of software for scientific markets. Presentation 
Technologies will operate as a wholly owned subsidiary, but the two 
companies will engage in joint marketing and product development 
activities. 
@ The US Copyright Office has awarded a copyright for the ITC 
Garamond font computer program developed by Adobe Systems 
(Mountain View, CA). The copyright protects the computer program 
itself, but does not extend to the typeface design it generates. 
@ Control Systems (St. Paul, MN) has renamed that division of its 
company which makes its popular line of graphics controller boards. The 
new name is Artist Graphics. 
@ Autodesk (Sausalito, CA) has obtained non-exclusive rights to 
AGLib, a library of geometry software from Applied Geometry Corp. 
(Seattle) that uses Non-Uniform Rational B-Splines (NURBS) to 
describe curves and surfaces. With the agreement, Autodesk establishes 
its commitment to incorporate NURBS technology into its family of 
computer-aided engineering products. 
e The board of directors of SDRC (Milford, OH), a company selling 
solid modeling and finite element analysis software, has approved a two- 
for-one stock split and an increase in the number of authorized shares 
of the company’s Class A Common Stock from 25 million to 50 million 
shares. 
@ Sequent Computer Systems (Beaverton, OR) has filed a 
registration statement with the Securities and Exchange Commission 
for a proposed public offering of 2.6 million shares of common stock. 
@ William Joy, vice president of research and development at Sun 
Microsystems (Mountain View, CA), has been awarded the 1990 
UniForum Industry Award in recognition of his work in advancing the 
acceptance of the Unix operating system. 
e Planar Systems (Beaverton, OR) has been selected by DARPA to 
develop flat panel display devices for HDTV display systems. 
@ ESRI (Redlands, CA) reports it broke all previous sales records for its 
Arc/Info family of software products in 1989, with a domestic revenue 
increase of 43 percent over 1988 sales. 
e Alias Research (Toronto) has donated nearly $800,000 in computer 
software to the Art Center College of Design (Pasadena, CA). The gift 
will be used to enhance the college’s computer-aided industrial design 
program. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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NOWA REAL 


SOLID MODELER FOR 


JUST *1OQ000 


Here's your opportunity to get 
started with the industry's leading 
solid modeling system.Now, for only 
$10,000, you can get the benefits of a 
complete NURBS-based solid modeler 
for concept and detailed design when 
you buy I-DEAS Part Design; the 
foundation module of l-DEAS™ software. 


EASY TOUSE 
DIMENSION-DRIVEN 


I-DEAS is powerful and easy to 
use. With I-DEAS Part Design, as you 
specify or change part dimensions, the 
information is displayed automatically 
on the solid model, maintaining full 
associativity. And the new windows- 
based user interface offers features 
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such as icons, cascading menus, and 
forms for greater productivity and ease 
of use. 

I-DEAS Part Design incorporates 
dimension-driven design, feature- 
based modeling, variational design 
and complex sculptured surface mod- 
eling. DEAS Part Design has all the 
geometric modeling, visualization and 
interfacing capabilities that have made 
I-DEAS software a market leader, with 
over 19,000 installed licenses. 


YOUR FOUNDATION FOR 
DESIGN AUTOMATION 


I-DEAS Part Design can be eas- 
ily integrated with your CAD/CAM 
system. Or you can start with 
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I-DEAS Part Design as the foundation 
of your mechanical design automation 
system, later adding I-DEAS capabili- 
ties for assembly modeling, finite 
element modeling, ANSI standard 
associative drafting, numerical control, 
and many other applications. -DEAS 
is available on all major workstations 
and computer systems. 

Toget started now with solid model- 
ing, call (513)576-2003 or write: SDRC™ 
2000 Eastman Dr., Milford, OH 45150. 


SDRC 


© 1990 Structural Dynamics Research Corporation. 
I-DEAS, SDRC and I-DEAS Part Design are trademarks of Structural 
Dynamics Research Corporation. 


It This 


Doesnt Convince YX 


are done or 
get them later. 
Iterations are 
quick and easy, 


No there’s a new plotter that makes 
output bottlenecks disappear. 

With the ColorStation D™ from Raster 
Graphics you can now generate wide- 
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Plots For Pennies. 
The other good 
news is price per 
plot. Literally 


format color plots in minutes instead of speeding up 

hours. All for a starting price of $18,500. design cycles. age an. 
The ColorStation has been designed Plug And Pla costs about 50 

from the ground up to be the ideal d vs cents. You won't 

high speed, full-color output device for Raster Graphics’ diane oi 

the workstation environment. It utilizes | ColorStation cai wiecarenat 

a revolutionary writing technology called —_—‘1S engineering color output 

the “Silicon Imaging Bar ae to produce D-size (22x34), IMAGE CREATED BY KATHERINE HANLEY AT&T GRAPHIC SOFTWARE LABS’ TOPAS device P 

hardcopy at up to 400 dpi. It’s HP-GL AN COMES —vreernirnmmnmnnnnsenneennnn : Ss 

compatible and produces dazzling color standard with You ll get Sal i rich alee eae baee se eile hie von Picture Perfect 

output without the frustration of pen both RS-232 our Silicon Imaging Bar. This revolutionary technology Plotter 

plotters or the expense of the high-end and Centronics fers up to 400 dpi and a palette of up to 16 million colors. . 

electrostatics and thermals. interfaces. That What this all adds 


Give Your Plots A Whole New Image. 


With the ColorStation 
D from Raster 
Graphics you'll create 
beautiful, full-color 
plots in minutes, and, 
you have complete 
shading and solid fill 
capabilities as well. It’s wears [> 
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This Electrostatic Pio 


even compatible with Color plotter | produce charts and 
the newest 3-D ren- for under $91 : spreadsheets. 
dering software from hat oe Ef—Rasier 6 ee 000 E | Get Your Plots In 
AutoDesk and others. Seas pac harace orage . 

Plus, plots come out Everyone in the trade press agrees. The Minutes. 


ColorStation from Raster 


into the convenient electrostatic technology. 


paper catch tray. So 

there’s no need to stand around feeding 
paper into a pen plotter, or unrolling 
your plot from a take-up reel. You can 
pick them up 
as soon as they 
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The ColorStation handles AutoCad, 
AutoShade, AT&T Targa and just about any other 
popular CAD software. 


LG LF tl Lite 23-7 The World’ First Full Color D-Size Electrostatic Plotter Starting At $18,500. 


just about any CAD workstation envi- 


Ne | 
W D-Size Color Electrostatic for u 


tter Was Desic 
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up to is an incredible new option for your 
design system. The ColorStation offers 
all the speed and capability of the high- 
end electrostatics with pen plotter 
affordability. The unique design, ease 
of operation and beautiful output 
make it the most revolutionary 
CAD output solution on the 
market today. 


means it’s no problem to connect to 


ronment. The entire 
‘ unit weighs only 240 
} pounds and measures 
] 31"x30"x25" You can 
use it for any mechan- 
ical, electronic or 
| printed circuit appli- 


“with oo 


ander $20 ,000 


peal 


cations. It will even 


Graphics redefines A built-in vector- 


to-raster converter 
processes your HP-GL or raster plot 
files at high speed. Our patented paper 
transport system takes over from there. 
The paper gets vacuum-anchored in 
place for absolute accuracy. We’ve com- 
pletely eliminated the take-up 
spool mechanism of older (and 
more expensive) electrostatics. 
The ColorStation’s Silicon 
Imaging Bar plots each color 
pass at an impressive 2 
inches per second 
to achieve full- 
color output. 
You can even 
make multiple 
copies of your 
finished plots 
at the push 
of a button. 


hours. The unique design 
creates no paper waste and 
pr pele eS ps tie for about 50 cents each. 


If you would like to see some actual 
plot samples, or get more information 
about Raster Graphics’ ColorStation, 
call our toll-free number: 1-800-441-4788. 

Raster Graphics, Inc., 285 North 
Wolfe Rd., Sunnyvale, CA 94086-3820 


© 1990 Raster Graphics, Inc. ColorStation and Silicon Imaging Bar are trademarks of Raster Graphics, Inc. HP-GL, AutoCAD, AutoShade, AT&T Targa are all trademarks of their respective manufacturers 


CIRCLE 12 ON INFORMATION CARD 


Fully TARGA-compatible, 
llluminator-16 is the powerful, new, 
high-resolution videographics 


controller for PC AT- and PS/2- 
based systems. Now, more functions 
and flexibility for presentation 
designers, graphic artists, animators. 
llluminator’s utility software delivers 
immediate enhancements for its 


existing applications. | 


, applications written 
Illuminator set new im 


“ 
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In Canada: (514) 685-2630 
Huminator, AT, PS/2, TARGA, TEMPRA 


and Matrox are trademarks of 
their respective companies. 
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Apple Unveils tis 


PRODUCT 
SPOTLIGHT 


“Wicked Fast” Macintosh 


pple Computer Inc. 
(Cupertino, CA) 
has unveiled sever- 
al products that under- 
score the company’s com- 
mitment to producing 
mass-market machines for 
color computer graphics 
applications. The products 
include the fastest Macin- 
tosh yet; a logic board up- 
grade for its earlier, modu- 
lar Macintosh II comput- 
ers; and two color display 
cards, one of which is the 
long-awaited QuickDraw 
accelerator card. In addi- 
tion, Apple has announced 
A/UX 2.0, a version of Unix 
that utilizes the Macintosh 
desktop user interface. 

Known internally as the “Wicked 
Fast Macintosh,” the latest machine in 
the modular Macintosh II line incorpo- 
rates high-speed microprocessors, cus- 
tom chips, and other features to 
achieve performance that’s “certainly 
three to four times faster than a Mac- 
intosh IIx,” according to Frank Casa- 
nova, product manager. 

The logic board used in the new com- 
puter can replace the one in the earli- 
er, modular Mac machines. In fact, Ap- 
ple claims that doing so gives users of 
older machines all the performance ad- 
vantages of the newest Mac. 

The new logic board uses the 32-bit, 
40MHz 68030 microprocessor with a 
built-in PMMU (paged memory man- 
agement unit) to support multi-tasking 
operating systems, along with a 40MHz 
68882 floating-point coprocessor for fast 
processing of mathematical functions. 

The new Mac also includes six Nu- 
Bus expansion slots and a 1.4M Super- 
Drive that can read disks used in DOS- 
based personal computers. Prices for a 
complete system, including monitor, 
range from $10,000 to $12,000, de- 
pending on configuration. 

Apple also plans to replace all the 
current video display cards for modu- 
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lar Macs—except the lowest-priced 
monochrome card—with two new Nu- 
Bus color cards. The standard video 
display card, priced around $700, sup- 
ports 256 on-screen colors (from a pal- 
ette of 16.7 million) or 256 shades of 
gray; 16 levels of gray on portrait and 
two-page monitors; and up to 1152-by- 
870-pixel resolution. 

To further encourage the use of 24-bit 
color on Macintosh systems, Apple is in- 
troducing a QuickDraw accelerator 


card. This high-speed Nu- 
Bus card, priced around 
$2100, features a RISC- 
based microprocessor, 64K 
of SRAM used as cache 
memory, and 2M of DRAM, 
expandable to 8M. It sup- 
ports up to 1152-by-870- 
pixel resolution in 8-bit 
mode, or 640-by-480 resolu- 
tion in 24-bit mode. 

Apple claims that all 
Mac software will run on 
the new card, but notes that 
“32-bit clean” software, 
which follows Apple’s 
guidelines for 32-bit Quick- 
draw, will be best able to 
take advantage of the card’s 
acceleration. 

With A/UX 2.0, expected 
to ship mid-1990, Unix devotees can use 
the Macintosh desktop to access Unix 
files, utilities, and network command 
lines. Multiple applications—“32-bit 
clean” Mac programs, A/UX software, 
and X-windows-based applications—can 
run simultaneously under the familiar 
Macintosh desktop. Information can be 
“cut and pasted” among all three types 
of software programs.— Barbara Robert- 
son, West Coast Senior Editor 
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SGI, HP Graphics Systems 


The state-of-the-art in hardware accel- 
eration for computer graphics has been 
given a hefty boost once again by the 
two leading 3D graphics workstation 
companies. Both Silicon Graphics and 
Hewlett-Packard demonstrated daz- 
zling new graphics systems at NCGA 
that add such features as real-time 
texture mapping and anti-aliasing to 
the companies’ already robust set of in- 
teractive, high-speed graphics func- 
tions. 

Silicon Graphics targeted its new 
PowerVision graphics for its high-end 


Power Series machines at the anima- 
tion, computational chemistry, image 
processing, scientific visualization, and 
simulation markets. PowerVision is 
expected to begin shipping in June, 
with system prices starting at $94,900 
and subsystem upgrades starting at 
$40,000. SGI plans to begin shipping 
new Power workstations and servers 
this month—at prices starting at 
$74,900—that offer twice the disk per- 
formance and memory, triple the I/O 
bandwidth, and an increase in com- 
pute performance of 25 percent over 
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existing models. The machines can be 
configured with eight 33MHz R3000 
RISC processors. 

PowerVision, according to SGI, al- 
lows users to work interactively with 
pixels, voxels, and polygons simulta- 
neously. A long list of new features in- 
cludes real-time texture mapping and 
stamping, polygon, point, and line 
anti-aliasing, fog and haze effects, sub- 
pixel positioning, sphere primitives, 
arbitrary clipping planes, constructive 
solids geometry, FFT’s, and contour- 
ing. The basic system includes 108 
bits-per-pixel with 24 used for a Z-buff- 
er and 24 for texture storage. A 
$20,000 “FX” option adds 32 image bit 
planes for double-buffered alpha, tex- 
ture alpha, and stencil. In addition, a 
$25,000 “Multi-buffer” option with 64- 
bit planes for more texture storage, 
and a 64-bit-plane “accumulation buff- 
er” can be added to systems with an 
FX. With the buffer, SGI is the first to 
offer real-time, interactive special ef- 
fects such as motion blur, progressive 
anti-aliasing of full scenes, and depth- 
of-field simulation. 

Performance figure highlights for 
PowerVision include, according to SGI, 
1 million polygons per second (Z-buff- 
ered, lighted, with perspective, in a tri- 
angle mesh), 1 million RGB anti- 
aliased 3D (connected) vectors per sec- 
ond, and a 1.56- to .78-millisecond 
screen-clear rate. 

“This announcement shows that Sil- 
icon Graphics is keeping the slope of 
their technical achievements progress- 
ing at a constant sharp angle,” says 
Dr. Joel Orr of Orr Associates (Great 
Falls, VA). 

The same might be said of HP. Al- 
though Hewlett-Packard didn’t an- 
nounce a product at NCGA, it’s likely 
the hardware-accelerated 3D graphics 
and rendering technology demonstrat- 
ed at the show will be found in new 
products that begin shipping this sum- 
mer. The technology, based on Intel 
i860 processors balanced and opti- 
mized with HP’s custom VLSI chips, is 
targeted at the MCAE, industrial de- 
sign, and the related corporate-presen- 
tation markets, according to HP prod- 
uct manager, Andy Barlow. 

The technology’s long list of features 
includes: real-time texture mapping 
with perspective interpolation, real- 
time anti-aliasing, contour mapping, 
deformation animation, sectioning and 
capping, hardware-assisted interfer- 
ence checking, alpha blending, and a 
polyhedron primitive. 

Although the entire feature set will 
probably be available only in high-end 
systems that use multiple i860’s, HP 
plans to offer graphic system subsets in 
many products at various prices.—BR 
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Vertex Designs Details 


Vertex Design Systems (San Francis- 
co) has introduced its first product, the 
Vertex Detailer. A PC-based software 
application, the Detailer features an 
interface that allows users to assemble 
details rather than drawing them from 
scratch. The Detailer, built on top of 
Autocad and running on DOS, is fully 
integrated with Autocad Release 10’s 
Advanced User Interface. 

A tightly integrated drawing data- 
base manager allows all details and 
components to be located, stored, and 
retrieved quickly and easily, the com- 
pany claims. In addition to listing file 
names, the database allows users to 
preview selected drawings. 

“We weren't really after a canned li- 
brary of things,” says Paul Woyda, 
computer operations manager at The 
Stubbins Associates, a Cambridge, 
Massachusetts-based architectural 
firm. Woyda beta-tested The Detailer 
for Vertex. “Vertex offers a fairly sub- 
stantial array of details,” he adds. 

The Detailer gives users three ways 
of creating architectural details. First 
of all, users can select components 
from more than 25,000 types, sizes, 
and views of building products. Users 
choose a component, indicate its nomi- 
nal size, and snap it into place within 
the drawing. The components are or- 
ganized in standard Construction 
Specification Institute (CSI) Masterfor- 
mat divisions and are fully annotated 
and dimensionally accurate. 

“The usability of the product is quite 
high,” says Woyda. “They’ve gone to 
great lengths to ensure the complete- 
ness and accuracy of the details.” 

Vertex Dynamic Details provide us- 
ers with a second way of creating de- 
tails. Users can purchase groups of 
pre-assembled details, each containing 
100 or more details for different types 


of construction, such as roofs, exterior 
walls, or foundations. The Dynamic 
Details are built with components 
from the Detailer, so components can 
be added, respecified, resized, or re- 
placed. 

The Detailer’s drawing database 
manager lets users create and manage 
their own details and components 
files—in addition to those provided 
with the program. 

“The notion that you can edit those 
is very good,” Woyda says. “You are 
using their product, but you are simul- 
taneously creating your own library.” 

Vertex also offers a third method of 
creating details, Electronic CADalogs. 
Distributed with the Detailer, the CAD- 
alogs contain specific manufacturer’s 
building product information, details, 
and specifications. Users can import 
the manufacturer-specific details di- 
rectly into their drawings. 

Vertex’s first CADalogs include 
Pittsburgh Corning’s glass products, 
ABT Inc.’s trench drains, Arden Archi- 
tectural’s floor mats and grates, as 
well as the Barrett Company’s roofing 
systems. 

Woyda praises Vertex’s decision to 
work with such de facto standards as 
Autocad and DOS. “Since Vertex has 
aligned itself with Autocad,” Woyda 
reasons, “Vertex is not going to go 
away.” 

Despite the gains in productivity he 
claims The Detailer has provided, 
Woyda says, “I don’t think it’s the end- 
all-be-all product.” But, he adds, “I 
think Vertex is off on the right foot.” 
The components give designers a good 
head start, Woyda says. “It gives us 
that germinated seed. Why work from 
scratch?” — Debra Rosenberg, Associate 
Editor 
CIRCLE 152 ON INFORMATION CARD 
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The 9036 engineering copier 
produces high contrast copies in 
seconds with exceptional sharpness 
and clarity. It copies from 
virtually any original including 
blue lines, sepias, CAD plots or 
cut and paste composites. And 
best of all, it’s reasonably priced. 
What makes us better? 
The 9036 gives you outstanding 
features... 
O Original retention — up to 

9 copies. 


YOUR DESIGNER WANTS 
THE IMPOSSIBLE... 


FASTER. 


YOUR CONTROLLER 
WANTS THE SAME... 


CHEAPER. 


AND YOU WANT QUALITY THAT LASTS... 


C0 Six 24” x 36” copies per 
minute with sheet feeder — 
five per minute with manual. 

1 Copy output onto bond, 
paper, vellum, film or 
erasable vellum. 

(] Automatic exposure with 
built-in override. 

1) Top and rear copy stacking. 

1 No stand-by mode. Ready to 
make a print when you are. 

ZC Flexible copy size range from 
844" x11" to 36" x 12 feet. 


LONGER. 


Plus options... 

1 Automatic sheet feeder that 
holds up to 100 sheets of bond 
and standard vellum. 

C Roll cutter that holds up to 
500 feet of bond paper to 
36 inches in width and cuts 
bond, vellum and 
polyester film. 

C Rear stacker for larger prints 
from 30" x 42" to 36” x 48” 

1 Storage shelves. 

1 Convenient work height stand. 


THE 9036 
PLAIN PAPER COPIER 
FROM AM BRUNING. 


MA Bruning. 


QUALITY THAT CAN'T BE COPIED 


For a Free demonstration, 
contact your local AM Bruning 
Sales Representative, or call: 


1-800-323-4827 
Extension 9036 
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Offices and Subsidiaries Worldwide 
1800 Bruning Drive West 
Itasca, IL 60143 


A division of AM International, Inc.®” 


Cyberware Laboratory Inc. (Monterey, 
CA) has added a new 3D color digitizer 
to its family of Rapid 3D measurement 
systems. Cyberware already offers 
shape-only digitizers, but the new 
model 4020RGB is the first to provide 
surface colors. 

Designed for applications such as 
animation, reconstructive surgery, and 
industrial design, the 4020RGB can 
scan complex surfaces, including the 
human face. With a non-contact opti- 
cal measurement process, the digitizer 
profiles surfaces with a low-power la- 
ser plane of light and converts analog 
profiles and color into digital data. 
Once digitized, the data can be trans- 
ferred to a workstation and oriented or 
modified in 3D space. 

A typical image may consist of 
100,000 to 1,000,000 shaded, surface 
polygons. The 4020RGB can handle 
30,000 polygons per second, fully digi- 
tized to x,y,z and R,G,B coordinates. 
Color is mapped to the 3D image by 


Cyberware Adds Color 


2202 


assigning a 24-bit RGB color to each 
polygonal vertex at the same time sur- 
face shape is captured. 

“I always felt their old product was 
revolutionary,” says John Wright, a 
senior engineer at Failure Analysis 
Associates (Menlo Park, CA), an engi- 
neering and metallurgical consulting 
firm, and president of Viewpoint Ani- 
mation Engineering (Orem, UT), a 
firm specializing in digitizing technol- 
ogy. With the new color capability, 
Wright says, “This is whatever the 
next step to revolutionary is. It’s the 
icing on the cake.” 

“It was hard to justify using [a digi- 
tizer] without color,” Wright explains. 
“Color opens the door to a lot more ap- 
plications,” he says. 

The 4020RGB is portable across the 
entire Silicon Graphics product line 
and interfaces directly with SGI’s Ge- 
ometry Partner software packages for 
modeling, animation, and design.—DR 
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Objectivity’s DBMS 


“We think that what the product is for 
is more important than what it’s made 
out of,” says Robert Field, president of 
Objectivity Inc. (Menlo Park, CA). 
Which is why, Field says, Objectivity 
designed its new database manage- 
ment system (DBMS) specifically to 
meet the requirements of engineering 
applications. 

Yes, as the company name implies, 
the DBMS is object-oriented. “We do 
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think object-oriented technology is 
very important,” Field says. But, he 
adds, that’s not really the point. Objec- 
tivity is dedicated to helping develop- 
ers focus their resources on developing 
applications—and not proprietary 
data-management systems. “Propri- 
etary is not the answer,” Field says. 
“Common is the way to go.” 

True to this idea, Objectivity/DB 
conforms to the Object-Oriented Data- 


base System Manifesto, which at- 
tempts to define the requirements of 
an object-oriented database system 
and was written in 1989 by Stanley 
Zdonik and others. It runs across hard- 
ware platforms, application vendors’ 
products, and engineering domains, 
supporting mixed networks of Sun 3’s 
and DECstations. (Sun 4’s will be sup- 
ported this summer.) 

“We enable people to build new sys- 
tems that are integrated,” Field says. 

Objectivity/DB is designed as a lay- 
ered toolkit and, in addition to typical 
DBMS capabilities (such as concur- 
rency control, transaction manage- 
ment, and recovery), provides capabili- 
ties tailored to engineering needs. For 
example, rather than working at the 
file level, data is managed at the object 
level, can be logically combined into 
composite objects, and can be physical- 
ly co-located on disk. According to the 
company, any type of data is support- 
ed, including dynamically varying ar- 
rays of virtually unlimited size. Objec- 
tivity/DB also supports associations 
between objects and can create ver- 
sions of objects, providing support for 
design alternatives, history, and con- 
figuration management. 

“The really important thing is the 
object-oriented paradigm,” says Les 
Hallenack, director of new software 
technology at International Data Corp. 
(IDC), a Framingham, Massachusetts- 
based market research firm. “I think, 
long-term, the object-oriented data- 
base is going to surpass the relation- 
al,” Hallenack says. 

Engineering applications of the fu- 
ture will require access to workgroups 
outside of individual companies 
through an electronic network, Hal- 
lenack explains. He predicts that indi- 
viduals will need to share information 
with this “workgroup within the 
world” and that issues such as absolute 
recovery and security will become par- 
amount. “The only way you'll ever be 
able to manage that is with an object- 
oriented paradigm,” he says. But, the 
relational database is not yet dead, he 
adds. “It’s going to be interesting to see 
who wins.” 

Support for Objectivity’s approach is 
already evident, says Field. San Jose, 
California-based Valid Logic Systems 
has already agreed to provide Objecti- 
vity/DB with its leading ECAD pro- 
gram. “They couldn’t get the perfor- 
mance they needed from other prod- 
ucts, and they couldn’t get the func- 
tionality they needed [either],” Field 
says. “By choosing us, they’ve indicat- 
ed their support,” he adds. 

Objectivity/DB is available immedi- 
ately. Development systems are priced 
at $30,000.—DR 
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The new Sony Video Scanner. 
cessful screen 
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Easy toget going. 
Easy tokeep growing 


Get going by starting small. MicroStation GIS will enabling the integration of IBM PCs, Macintoshes, 
change your mind about how easy it is to use GIS and mainframes into a multiuser network. 
El staple tat MicroStation GIS makes it easy to get going and 

keep growing with GIS. For more information or a 
Keep growing as your GIS needs increase and demonstration, call 800-826-3515, or in Alabama, 
change. MicroStation GIS provides a growth path 730-2700. 


for your GIS applications and integrates single users 


at INTERGRAPH 


MicroStation GIS offers a complete GIS solution 
on a single workstation or an entire network of Sle 
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Intergraph's UNIX workstations. MicroStation data Intergraph is a registered trademark of Intergraph Corporation. MicroStation is*,4 an : es 
; ; trademark of Bentley Systems Inc., an Intergraph affiliate. Other brands om | 
formats also provide a growth environment by product names are trademarks of their respective owners. 
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Sun Graphics Library 


Sun Microsystems (Mountain View, 
CA) has introduced several new tools 
that software developers can use to 
create and/or accelerate the perfor- 
mance of 2D, 3D, and image processing 
applications designed for the compa- 
ny’s SPARCstation computers. 

XGL, a graphics library that runs on 
all SPARCstations under Sun’s Open- 
Windows (X Window with Open Look) 
interface, is optimized to take advan- 
tage of Sun’s GX graphics engine, 
which accelerates vector and 3D wire- 
frame graphics. Sun claims that devel- 
opers using XGL rather than industry- 
standard graphics libraries will see a 
35 percent increase in the GX’s per- 
formance. 

Because not all SPARCstations in- 
clude the GX engine, and because the 
GX does not provide full 3D functiona- 
lity, XGL is designed to take advan- 
tage of acceleration when it’s available 
and when it’s not, to perform graphics 
functions in software only. For exam- 
ple, a program running under XGL on 
an SPARCstation without a GX would 
be able to display 3D wireframes; how- 
ever, with a GX, the same program 
would be much faster. Sun claims that 
more than 20 vendors, including Gen- 
eral Dynamics, Ithaca Software, and 


McDonnell Douglas, are porting appli- 
cations to XGL, which offers develop- 
ers a consistent interface for both 2D 
and 3D applications. 

In addition to XGL, and not coinci- 
dentally designed to work with XGL, 
is a second set of tools called SunVi- 
sion. SunVision, which runs on 8-bit 
color SPARCstations, includes tools 
and libraries that software developers 
and sophisticated users can turn to for 
image processing of 2D data, volume 
rendering, displaying and rendering 
3D geometry, and creating movie loops 
with previously computed images. 
SunVision supports several standard 
file formats and filters including TIFF, 
Pixar’s RenderMan, DXF, and Movie- 
-BYU as well as Sun’s TAAC and Sun- 
Raster filters. 

User-interface management tools al- 
low developers to create applications 
that integrate image processing, vol- 
ume rendering, 3D graphic display, 
and 3D rendering under one umbrella. 
The graphical interface can also be 
customized by end users without any 
programming, according to Doug 
Schiff, product manager. The package, 
priced at around $16,000, will be avail- 
able this summer.—BR 
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Symbolics Tackles Video 


Symbolics (Burlington, MA) has intro- 
duced “PaintaMation,” a system with 
features designed specifically for art- 
ists working in video production. 

The system includes hardware sup- 
port that accelerates painting func- 
tions such as air brushing and stencil- 
ing, and software support that helps 
automate repetitive tasks commonly 
performed by video artists. 

With PaintaMation, an artist can 
set features on a control panel to cre- 
ate a script that, for example, helps 
automate the process of cutting the nu- 
merous individual mattes necessary to 
work with an object moving through a 
series of video frames. “Until now, 
there haven’t been good tools for video 
artists that allow the automation of 
grunt-level work when they’re doing 
rotoscoping,” says Joseph Plonski, 
Symbolics’ director of graphics market- 
ing. PaintaMation also allows an artist 
to select and move painted “objects” in 
a scene without having to repaint the 
background. 

Customers familiar with Symbolics’ 
S-Paint, one module in the company’s 
earlier 3D modeling and painting sys- 
tem, will find PaintaMation familiar, 
but improved, according to the compa- 
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ny. In addition to the automation fea- 
tures, Symbolics has added subpixel 
positioning for more sophisticated 
anti-aliasing, as well as hardware ac- 
celeration. 

The new PaintaMation box includes 
a 9u VME-based board with 11 Symbo- 
lics- designed ASICs (application-spe- 
cific integrated circuits) to accelerate 
painting functions. With 8M of soft- 
ware-configurable VRAMs, the card 
supports 2 million 32-bit pixels, allow- 
ing its use as an HDTV frame buffer. 
In addition, it features an 80M-per-sec- 
ond bandwidth. Live video could be 
digitized, put into image memory, and 
displayed in real time, according to 
Plonski, who notes that the card will 
be marketed to vendors interested in 
creating HDTV workstations. 

The PaintaMation system, which is 
resolution-independent, supports 
NTSC, PAL, and HDTV displays. The 
price, including monitor, 760M disk, 
and 40M tape, will be “under $90,000,” 
according to Plonski. Although de- 
signed as a separate 2D painting and 
animation system, PaintaMation can 
be integrated with the company’s 3D 
modeling system.—BR 
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Real Time 


Video 
On 
Workstation 


Displays 


RGB/ View 2000 


The RGB/ View video display controller 
integrates real-time video with 
computer generated text and 

graphics on high resolution displays. 
The RGB/View accepts composite 
video (NTSC or PAL) or RGB component 
signals from a camera, tape recorder 
or video disc. Full motion video is 
displayed as a window on the 
workstation screen. 


¢ Supports all high resolution 
computer systems 


¢ Frame buffer independent 


¢ Output to the computer monitor 
or to a high resolution projector 


¢ No processing burden on the 
computer 


° 100% software compatible 


¢ Full 24-bit color; highest quality 
video image 

¢ Video window control from the 
front panel or RS-232 port 


¢ Text and graphics overlay on the 
video using chroma keyer 


«Made in the USA 


SPECTRUM 
(Formerly RGB Technology) 
2550 Ninth Street Berkeley, CA 94710 
TEL: (415) 848-0180 FAX: (415) 848-0971 
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SDRC’s New I-DEAS 


SDRC has announced a new release of 
its LDEAS software for mechanical de- 
sign automation. The new version, lev- 
el 5, includes variational design tech- 
nology, a new user interface, an adap- 
tive meshing capability, plastic mold 
filling and cooling analysis, computer- 
aided testing capabilities, and other 
features. 

The addition of variational design 
technology is significant, says Bruce 
Jenkins, vice president of Daratech 
(Cambridge, MA). “The ability to edit 
other than through geometry is clearly 
very desirable,” he says. Although it’s 
impossible to determine whether this 
technique is more successful than 
parametric methods, Jenkins says, 
what’s important “is that this ap- 
proach is gaining widespread support 
within the industry.” 


Truevision’s PC 


Truevision (Indianapolis), one of the 
first companies to introduce full-color 
video capture and display cards for 
personal computers, has now become 
one of the first companies to introduce 
a new type of personal-computer 
graphics card. 

Although the 33MHz Intel i860 chip 
that powers the new card can acceler- 
ate the performance of a variety of 
graphics applications with its high- 
speed floating-point and integer per- 
formance, Truevision expects its new 
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The new user interface is also impor- 
tant, Jenkins says, noting that it adds 
consistency to SDRC’s product line. “A 
move to a new level of sophistication in 
engineering design software seems to 
be underway,” Jenkins says. 

I-DEAS is now priced from $6000 to 
$54,000. This represents a 7 percent 
price increase over previous versions. 
“SDRC’s decision to charge what it 
feels is a fair price for its software ... is 
notable and should be called coura- 
geous [at a time when others are cut- 
ting prices],” Jenkins says. 

Solid modeling capabilities, however, 
are now available in a less-expensive, 
entry-level configuration. In addition to 
SDRC’s sophisticated $18,000 package, 
users can now buy a basic solid-model- 
ing package for $10,000.—DR 
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Card 


card to be first used as a rendering en- 
gine to accelerate the shading of 3D 
models. 

Internally code-named “Horizon,” 
the card, first demonstrated at NCGA 
last month, is expected to be available 
this month. Pricing had not been set 
by press time, but various configura- 
tions based on the amount of memory 
added to the card are expected to stay 
“well under $10,000.” The board can be 
configured with up to 64M of RAM us- 
ing either 1M or 4M chips and two 


plug-in memory modules. 

Designed to function in the AT “bus 
master mode,” the new i860-based card 
can take over the entire bus from the 
host, according to Truevision. This al- 
lows the Horizon card to communicate 
directly with other cards, such as, for 
example, Truevision’s own Targa and 
Vista cards or other, separate frame 
buffers. 

“We decided to design a modular 
system for several reasons,” says Eric 
Shumard, a Truevision hardware de- 
sign engineer. “First, our customers 
have asked for it, and also, we’ve got- 
ten to the point where we can no long- 
er put everything in one slot.” Shu- 
mard expects that in addition to ren- 
dering, the card will be used to support 
3D modeling and color prepress appli- 
cations. “Even as a scalar integer ma- 
chine, the i860 is very fast,” Shumard 
explains. “It’s hard to slow the thing 
down.” 

The potential for modular systems 
based on this card, as well as potential 
rendering performance, has been fur- 
ther enhanced by Truevision’s new Ho- 
rizon bus, which can support multiple 
cards in one AT. 

Data can move on this bus, which 
provides a 64-bit-wide data path and 
32-bit-wide address path, at a rate of 
264M per second. That, according to 
Clayton Skates, a Truevision engineer, 
is more than 100 times faster than 
data can be transferred along a stan- 
dard AT bus. 

Thus, for example, customers who 
install multiple Horizon cards in one 
AT to create a powerful rendering en- 
gine, would largely avoid bottlenecks 
created by the comparatively slow and 
narrow AT bus. 

Currently, only Truevision’s own 
Horizon card supports this bus, but it’s 
likely that other Horizon bus cards are 
being considered. 

Other features of the new card in- 
clude an interface to support various 
EMS memory models and, for software 
developers, a method for automatically 
mapping the 64-bit words used by the 
i860 into either 16-bit or 8-bit “writes” 
used by AT software. 

It’s likely that the first software 
available for the new card will be 
AT&T Graphics Software Labs’ 3D 
animation and rendering program, To- 
paz, with other modeling and render- 
ing software to follow thereafter. Un- 
like the company’s introduction of its 
Targa and Vista cards, Truevision will 
not be supplying software specifically 
for this card. However, the company 
expects that the card’s compatibility 
with Intel’s i860 evaluation system 
will assure a wide range of software 
support.—BR 
CIRCLE 158 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD APRIL 1990 


Simply Brilliant. . . 
GTCO's DIGI-PAD® Super L Series™... The next generation of digitizers. 


Light in Weight. Light in Cost. 
Heavy in Features. 


Exclusive Super Set Menu System __ The Lightest Digitizers Available Easiest To Set Up 


Allows instant digitizer configura- | Super L Series digitizers are com- Position drawings and application 
tion to a wide variety of software pletely portable because they're menus quickly and easily using the 
application programs. Located lighter than ever before - 35% to active area corner marks. 

outside the active area, the Super 75% lighter than competitive ; saunas — 


Set Menu lets you change between __ tablets. They are easier to ship, | , a 
applications without changing set-up, and move. From 17" x 24" 


switches. (6 Ibs.) to 42" x 60" (32 Ibs.), there's a 
lightweight size for every need. 


Super Set Menu 


Active Area Demarkation 


Transducers For 


Most Wanted 

Seay os Every Application 

Diciti Choose from the 4 
igitize directly eee 

th h pl 

socket ClearVu™ cursors, 

inch thick. or a pen-shaped 


Binary Stylus™. 

All three have a 
diagnostic LED to 
indicate tablet status 
and active area. 


Receive superior 
performance with 
a resolution of 
1000 points per 
inch. 


The Lowest Cost Large Tablet Available 
Get a high performance, new generation digitizer that’s lightweight i 3 
without a heavyweight price. To order your Super L Series tablet call 4 Button & 16 Button Cursors, Binary Stylus 
your local dealer or contact GTCO. . .the leader in large format digitizers. 


Making Brilliant ldeas Better 


[/GTCO Corporation 7125 Riverwood Drive Columbia, MD 21046 Phone: 301/381-6688 Fax: 301/290-9065 Telex: 898471 
[/GTco Europe 75 Windsor Avenue, Hillingdon Middlesex, UK UB109AU_ Tel: 44 895 39812 Fax: 44 895 810180 


DIGI-PAD, Super L Series, Binary Stylus and 
ClearVu are trademarks of GTCO Corporation. 
CIRCLE 68 ON INFORMATION CARD 


Greyhawk Ups 


A developer of liquid-crystal light- 
valve (LCLV) display systems, Grey- 
hawk Systems Inc. (Milpitas, CA), has 
announced the LAD series of large- 
area display systems. The new Grey- 
hawk LAD represents the highest res- 
olution, full continuous-tone color, 
LCLV-based system available, accord- 
ing to the company. 

The LAD system offers a number of 
improvements upon Greyhawk’s previ- 
ous Softplot display system. The new 
product boasts a higher resolution of 
7500-by-5000 pixels and yields a total 
system addressability of 2.4 billion pix- 
els. In addition, each pixel can have 
full 24-bit color. 

Other improvements upon the earli- 
er Softplot system include a brighter 


LCD Size 


light output of 1500 lumens and a larg- 
er screen size of 2-by-3 meters. The 
LAD system costs between $250,000 
and $750,000, depending upon the con- 
figuration. 

The flicker-free system, which ac- 
cepts industry-standard raster and 
vector data formats, is well-suited to 
applications such as mapping, com- 
mand and control, and 3D modeling, in 
which the display of high-information 
content images is required. The com- 
pany claims that users can display a 
map of an entire city and still be able 
to read the street names. Other appli- 
cations include spatial light modulator 
systems and PCB fabrications sys- 
tems.— Gary Pfitzer, Associate Editor 
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Letraset’s Color Boosts 


Letraset (Paramus, NJ) has introduced 
two products that are designed to fur- 
ther position its recently released Co- 
lorStudio and DesignStudio products 
in the professional desktop-color mar- 
ketplace. 

Colorprep is a utility that lets users 
calibrate imagesetters precisely 
enough to enhance separations created 
by ColorStudio, Letraset’s color illus- 
tration and image-assembly package. 
According to the company, Colorprep- 
equipped service bureaus that receive 
ColorStudio files from customers will 
be better able to compensate for small, 
critical differences in color output be- 
tween supposedly identical PostScript 
imagesetters. 

The calibration utility, offered free 
to service bureaus and other ColorStu- 
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dio sites, lets users generate a set of 
print tables that define the exact char- 
acteristics of their output device. Users 
can generate custom settings to handle 
such imagesetter variations as resolu- 
tion, number of lines per inch, use of 
halftones, and use of three (CMY) or 
four (CMYK) colors. 

The other Letraset introduction is 
DesignStudio Separator. The Separa- 
tor allows users of Letraset’s Design- 
Studio page-design program to produce 
full-page, four-color, process separa- 
tions of DesignStudio documents and 
send them directly to PostScript color 
imagesetters. According to the compa- 
ny, the DesignStudio Separator mod- 
ule is fully accessible from within De- 
signStudio.—GP 
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Vitec Imaging 


Visual Information Technologies Inc. 
(VITec, Plano, TX) has announced the 
VITec-50 Image Computer, which, the 
company states, provides supercom- 
puter performance on a single board 
with two custom VLSI chips, a C com- 
piler, virtual-image computing capa- 
bility, expandable memory modules, 
and floating-point processing. The two 
VLSI chips, supplemented by four par- 
allel image processors, constitute the 
only available micro-image processing 
chipset, the company adds. 

In order to optimize space, VITec mi- 
grated from a three-board set to a sin- 
gle 9u form-factor board in the VITec- 
50 system. VITec-50 attains 300 
MOPS performance for interactive and 
real-time imaging operations. 

VITec has also announced the Pro- 
grammable Image Computer Environ- 
ment System (PICKS), a portable ver- 
sion of its high-end image-computing 
software. PICES accelerates the devel- 
opment of programs by providing all of 
the system-level software necessary for 
imaging applications, including imag- 
ing algorithms, image memory man- 
agement, image file management, and 
modeling for imaging operations.—GP 
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PostScript Fax 


Now users of PC-Xpedite software for 
sending and receiving faxes with an 
IBM-compatible PC can transmit Post- 
script graphical images as well as text 
documents. The new Postscript capa- 
bility lets newsletter publishers, busi- 
ness analysts, and graphic artists, for 
example, create more graphically so- 
phisticated desktop publications and 
fax them from their PCs, at 200dpi res- 
olution, to entire subscriber lists, ac- 
cording to the developers of the soft- 
ware, Xpedite Systems Inc. (Eaton- 
town, NJ). 

PC-Xpedite users belong to Xpedite 
Systems’ fax broadcasting service, the 
first of its kind to offer Postscript capa- 
bility, says the company. The Post- 
script enhancement also provides for 
the transmission of pie charts and 
shaded bar graphs. 

To take advantage of the new capa- 
bility, desktop publishers don’t need a 
Postscript-capable printer—only soft- 
ware with a PostScript printer driver. 
Sending a PostScript file directly from 
a PC to a fax machine, says the compa- 
ny, results in a crisper image than 
sending a printed copy of the document 
from one fax machine to another fax 
machine.—GP 
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INDUSTRY 


Is the PC Ready for FEA? 


The MCAD market may be flat on the surface, 
but FEA is active underneath 


By John Gantz 


small, but rarified, market for computer-based 
finite-element analysis (FEA) has been around 
a long time. After 23 years in the business, 
MacNeal-Schwendler, the number-two vendor in me- 
chanical CAE (19 percent market share) and, it 
claims, the number one in FEA, will generate less 
than $50 million in revenues. Structural Dynamics 
Research Corp. (SDRC), the leader in MCAE (35 per- 
cent market share), has been around since 1967. 
Analysts still debate the size of the FEA market. 
Figures from Daratech (Cambridge, MA) indicate a 
worldwide MCAE analysis and modeling software 
market of under $300 million this year, while Data- 
quest (San Jose, CA) places the software portion of the 
market in the vicinity of $600 million. Add in the 
hardware, and the market automatically gets two to 
three times bigger. Hardware numbers can be deceiv- 
ing, however, since they don’t accurately account for 


time-shared use of mainframes and minicomputers. 

Again, according to Dataquest, the MCAE software 
market will have an average compound growth rate 
over the next five years of more than 15 percent— 
compared to MCAD market growth of less than 10 
percent. Since FEA is generally considered to be 
about half of the MCAE market, that bodes well for 
the FEA market, too. 

Several factors have kept the FEA market small: 


eComputerized tools have helped to speed up compu- 
tations and conduct analyses that might otherwise 
not be possible, but FEA is so complex that it has only 
been used by trained specialists. Most small compa- 
nies still send their designs to outside analysts. 

eThe computations, interrelated equations that oper- 
ate on meshed components of the design, are also com- 
plex and lengthy. Programs that can handle these 
computations are generally very large and normally 


run on mainframes. 
ePrior to the widespread use of CAD and CAE, the 


The FEA segment of the CAD market falls mostly in the MCAD portion of CAD and is a small part of the overall 
market. Considering the complexity of FEA, workstation-based FEA might predominate over host- or PC-based FEA 
until PCs are really as powerful as today’s technical workstations. 


(Workstation 
43% 


$6.6 Billion 


Source: 
Dataquest 
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$8.6 Billion 


Workstation 


66% 


Host- 
dependent 
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Source: 
Peddie Associates 


CAD use will change over time, with drafting dropping in 
percentage and modeling and analysis—the segments in 
which FEA shows up—increasing dramatically. PC FEA will 
increase, along with the overall FEA market. 


design process was serialized, allowing a small num- 
ber of FEA analysts to service a large number of de- 
sign flows. 

eT'raditionally, the per-seat cost of using computer- 
ized FEA tools has been more than $100,000, which 
tended to put an upper bound on the market. 


But now things are different. With 80386-based 
PCs in volume shipments, we have mainframes on a 
desk. And per-seat costs for FEA are going to come 
down, as they have in all other CAD and CAE disci- 
plines. But how much will that expand the market? 

“What will be interesting,” notes Bruce Jenkins, 
vice president of Daratech, “is to see how many cus- 
tomers use PC-based FEA as only a modeling tool and 
how many use it for true, heavy-duty FEA. My suspi- 
cion is that there will be some of each.” 

There are proponents for both sides of the argument 
about PCs expanding the FEA market—or at least 
expanding it faster than unit shipments drop. On one 
side are companies such as 3-year-old Rasna, which 
announced a joint development and OEM agreement 
last fall with Intergraph, which will integrate Rasna’s 
Mechanical MCAE tools, first debuted last October, 
with its YEMS and I/FEM modeling and FEA systems. 

Although Rasna predicts a dramatic increase in 


MCAE usage, others argue that most mechanical en- 


Contributing editor John Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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gineering doesn’t require FEA. The real problem with 
lower-priced FEA solutions, such as those available 
on PCs, may be the amount they limit the FEA. 

But the question may not be one of PC solutions 
stealing the application away from mainframe- or 
host-based solutions. “Where I think PC-based FEA 
tools can help,” says Jenkins, “is in moving analytical 
decisions further upstream in the development pro- 
cess. If they can help engineers early on, then even if 
full-blown, supercomputer-type FEA has to be con- 
ducted, a company can foreshorten the design cycle 
and increase time to market.” 

Perhaps the barrier isn’t the hardware capability as 
much as the software availability. Jon Peddie, presi- 
dent of Peddie Associates (Oakland, CA) and publish- 
er of studies on PC CAD, believes that today’s 80386- 
based, 33MHz computers with very fast math co- 
processor boards are more capable than many peopie 
think. “The problem is one of getting software compa- 
nies to port to the smaller platforms, which means, 
most likely, some kind of price reduction. To date, 
that hasn’t happened to any great extent.” But Peddie 
is a believer, predicting the growth of a new class of 
FEA users as the price-per-seat falls below $25,000. 

Whether the code for tomorrow’s PC-based FEA 
will be written by newcomers or extracted from older 
mainframe programs, the question still remains as to 
how much additional FEA will be spurred by the 
availability of PC-based solutions. Since FEA output 
can be critical to product safety and performance, it’s 
not yet clear how much analytical responsibility com- 
panies will turn over to computers or engineers not 
thoroughly versed in FEA techniques. 

For the moment, then, PC FEA is still an unknown 
submarket of a greater market going through major 
changes. Dataquest’s overall MCAD numbers paint a 
fairly bleak picture. Revenue growth for the market is 
expected to be under 8 percent per year through 1993. 
Mainframe revenues will take a pretty severe hit— 
dropping 8 percent—with technical workstations 
picking most of that up with a 22 percent revenue 
growth. PCs, on the other hand, will see 1 percent 
average compound growth. 

Although the surface of the market is flat, all sorts 
of things are happening below. In one study, Peddie 
notes that 3D modeling will be about 15 percent of the 
total PC CAD market and will grow considerably over 
the next few years. Since some of FEA falls into that 
category, we should see much faster PC FEA growth 
than that of the overall PC CAD revenues. At TFS, 
we expect the total FEA PC-based software market to 
grow at more than 15 percent per year—but from a 
fairly small base (under $50 million). 

Beyond that, it’s hard to make predictions—both 
because the line between PCs and technical worksta- 
tions is fading (most workstation vendors have an 
80386-based product at the bottom of their lines) and 
because the boundary between CAD and FEA will 
blur over time. PC performance will continue to im- 
prove, while price per seat will continue to drop. Ven- 
dors are also improving their user interfaces, making 
FEA easier for casual users to operate. Finally, PC FEA 
can help speed companies’ time-to-market. All of these 
factors will help spur market demand for FEA. CGW 
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FOCUS 


FEA Faces 
a Changing Role 


“Easy-to-use” Tools prompt debate 


By Stephen Porter 


Crash and impact analysis: 
MSC/Dyna’'s ability to 

perform crash and impact 
analysis on cars and aircraft is 
demonstrated here with a sohere 
impacting a membrane. 
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he technology isn’t new. 
: More than 20 years old, it 
dates back to the time of 
mainframes and punch cards. The 
creation and meshing of models 
was done laboriously by hand over 
the course of several months, and 
the results of the analysis were 
printed reams of numbers that 
only the most well-trained special- 
ist could possibly understand. 

But thanks to faster hardware 
platforms, new graphical user in- 
terfaces, and the introduction of 
new software packages specifically 
designed to put the technology into 
the hands of the non-specialist, fi- 
nite element analysis (FEA) is 
suddenly receiving a lot more at- 
tention. 

Analysts who have been using 
FEA for years are finding that 
faster hardware and new graphical 
pre- and post-processors are allow- 
ing them to work faster, enabling 
them to analyze more designs than 
ever before. Companies that have 
never before used FEA are sudden- 
ly starting to pick up the tool. And 
almost everybody is at least talk- 
ing about, if not actually acting 
upon, the need to take FEA out of 
the back end of the design process 

and move it up front 
where it can 
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The red and yellow colors indicate the highest areas of stress at the 
bending point of this bar. (Courtesy of MSC) 


reduce production costs, improve 
design quality, and speed time to 
market. 

Three years ago, says Brad Mor- 
ley, a senior vice president of 
SDRC (Milford, OH), finite ele- 
ment analysis simply wasn’t on 
the critical path of design. “Many 
times if you were designing a prod- 
uct, you wouldn’t even analyze it 
at all. You would do the design, get 
a drawing out, build a prototype, 
and test it. If you found problems 
you'd make some changes to that 
prototype and test it again. Analy- 

sis wasn’t really a critical part. 
“If you were in the 
automotive or aerospace in- 
dustry, you might, when you 
finally got to a prototype that 
works, have the advanced analysis 
guys go off and do a very detailed 
finite element analysis to be 100 
percent sure that it was, in fact, 
going to work as predicted. But 
analysis wasn’t driving the design. 
It wasn’t allowing the designer to 
gain insight and therefore opti- 
mize the design early in the pro- 
cess,” Morley says. 

Larry McArthur, president of 
Aries Technology (Lowell, MA) 
agrees. FEA, he says, “was always 
done after CAD, after the design 
was finished, and it was just a final 
check. What we said is that if you 
use this modeling and analysis in 
front of CAD you can cut your time 
to market in half. In fact, we’ve got 
big companies that claim they can 
cut it by 80 percent.” 


Stephen Porter is the managing editor of 
Computer Graphics World. 


While only a minority of manu- 
facturers have, as yet, pushed FEA 
so far up in the design cycle that it 
now precedes CAD, a significant 
and growing number have put 
FEA on the critical path. Interest- 
ingly, depending on how it’s being 
used, different companies often re- 
port different benefits. 

One company successfully using 
FEA is BF Goodrich Aerospace 
(Troy, OH). The company uses the 
I-deas FEA software package from 
SDRC to analyze wheel and brake 
assemblies for hundreds of types of 
commercial and military aircraft. 


Meeting Deadlines 

One of the biggest benefits the 
software provides, says senior 
product engineer Bob Spofford, is 
the ability to meet ever-tighter 
deadlines in an increasingly com- 
petitive marketplace. “We used to 
get product specifications from 
manufacturers with a year’s dead- 
line to formulate a product propos- 
al. Now, we might have only three 
or four months to design, test, and 
price a new product. Without our 
computer power and analysis tools, 
it would be impossible to respond.” 

FEA hasn’t eliminated physical 
prototype testing for BF Goodrich, 
says Spofford, but it has helped en- 
sure that the design will work be- 
fore it reaches that stage. “Proto- 
types are expensive, and there 
usually isn’t enough time to build 
more than one set. Since we usual- 
ly only get one shot at a prototype, 
we have to make sure it is right 
the first time. It is a lot faster and 
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a lot less expensive to do a series of 
iterations on a computer than to 
build a series of prototypes.” 

By way of contrast, Precision 
Connector Design (PCD, Peabody, 
MA) says it has eliminated proto- 
types. That company makes elec- 
tronic connectors, plug-like devices 
used to connect boards located in 
computers, aircraft, and missiles. 
Until two years ago, it had never 


used FEA at all. Then it bought 
some software from Aries. 

“FEA has changed the design 
process quite a lot,” says John 
Doyle, vice president of engineer- 
ing. “We’ve totally eliminated the 
prototype cycle, which is nearly as 
expensive as building production 
tooling.” 

In addition, he says, FEA has al- 
lowed them to avoid over-engineer- 


Waiting for Rasna 


ing the connectors. “As these 
things become more miniaturized, 
there’s not enough material to 
build in a safety factor. We need to 
be more precise. We need to opti- 
mize the design and not just make 
it work.” 

The ability to avoid over-engi- 
neering—as well as under-engi- 
neering—a product is also cited as 
a key benefit by Greg Terek, a 


3 very once in a while a new company comes 
along that seems to generate an unusual 
amount of excitement and curiosity within the 
CAD/CAM industry. This year, the company to 
watch seems to be Rasna (San Jose, CA), a start-up 
company that promises to put low-cost, PC-based 
analysis tools into the hands of design engineers. 

Since its product, Applied Structure, hasn’t 
shipped yet, the debates in the trade press and at 
conferences about the strengths and limitations of 
the product have been largely speculative. As of 
press time, even beta versions of the software had 
not been delivered. 

Nevertheless, the company has already man- 
aged to generate enthusiasm among many industry 
analysts and at least arouse the curiosity of users 
and vendors. To its credit, it has even inked strate- 
gic alliance or joint development agreements with 
the likes of IBM, Autodesk, and Intergraph. 


Rasna is different from almost every other 
stress analysis program on the market in that it 
uses the p-method of FEA, a method it has named 
Geometric Element Modeling (GEM). According 
to the company, GEM allows a user to create a 
mesh with much larger elements, thus eliminat- 
ing many of the complexities associated with fi- 
nite element meshing. 

The tool reportedly incorporates fully automated 
adaptive meshing, sensitivity analysis, and design 
optimization. To do an analysis, the user simply 
states what level of accuracy he or she wants to 
achieve, and the software automatically adapts the 
mesh until an analysis with the specified accuracy 
level is achieved. In addition the software will auto- 
matically optimize a design to a given set of design 
variables and constraints entered by the user. By 
varying a parameter across some range, a user can 
even see how changes will affect the design.—SP 
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Tennis anyone?: Tamaha Corp. 
of Japan used |-deas software to 
predict the performance of this 
tennis racket. 


structural design manager at Rub- 
bermaid Commercial Products 
(Winchester, VA), which makes a 
variety of products, including mop 
buckets, food containers, kitchen 
carts, and industrial platform 
trucks. His company has relied on 
FEA since 1980. But most of it, he 
says, was done by suppliers to Rub- 
bermaid or by outside consultants. 
However, that changed completely 
last year, he says, after Rubber- 
maid purchased its own FEA soft- 
ware from Intergraph (Huntsville, 
AL). Now all FEA work is done in- 
house. 

“We haven’t used any consul- 
tants for the past year,” says Ter- 
ek. “And we hope to keep minimiz- 
ing the use of consultants in the 
future.” 

Of all the features of the Inter- 
graph system, Terek says he is 
most impressed with the tight in- 
tegration it offers between solid 
modeling and FEA. Because the 
system uses the same database 
and graphics interface for both 
tasks, it’s easy, he says, to create a 
solid model and move it right into 
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The link between design and analysis was tightened with SDRC's 
latest release of software, which features geome?try simplification, 
enhanced adaptive meshing, and shape optimization. 


analysis. 

Traditionally, FEA has been a 
tool that was used only by special- 
ists and only for carefully selected 
projects. One of the more dramatic 
examples of how FEA is being put 
to use in a non-traditional role 
comes from the photocopier divi- 
sion of Eastman Kodak Company 
(Rochester, NY). 

Craig Robillard, an MCAE de- 
velopment specialist at Kodak, ex- 
plains that the company has long 
used finite element analysis. Now, 


however, the tool is being placed 
into the hands of design engineers 
and receiving more extensive use. 
Because running an analysis 
was expensive (given the cost of 
computer time and the analysts’ 
time), “we tended to reserve it for 
things like a big structure in a 
copier, something that you really 
wanted to look at and that would 
be disastrous if it failed.” Other 
parts simply went unanalyzed. 
But a little over one year ago, he 
says, the company started bringing 
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FORD DESIG 
RIDE ON 
MSC/NASTRAN 


When Ford Motor Company sets out to build the world’s best-performing 
and highest-quality automobiles, they choose the industry standard finite 
element analysis software to help direct, optimize and test their designs. 

MSC/NASTRAN is indispensable in helping achieve a high degree 
of performance. The program is utilized throughout the industry in 
designing powerful, fuel-efficient and lightweight vehicle structures. 
MSC/NASTRAN has vibration and non-linear elastic features allowing 
automotive engineers to precision-tune car systems to match vehicle 
performance, weight and size. Engineers are also able to computer test the 
powertrain, body and suspension components instead of going to the time 
and expense of building multiple prototypes. This allows the industry to 
build cars that are of high quality and truly affordable. 

MSC/NASTRAN gives industry a comprehensive, easy-to-use computer 
tool for engineering analysis in a wide variety of applications. And it can do 
the same for you. The program is currently operational on more than 1000 
computer systems worldwide, on over 24 platforms— solving a broad range 
of linear and non-linear analysis problems in industries from automotive, 
aerospace and civil engineering to electronics, shipbuilding and off-shore oil 
production. And what’s more, MSC/NASTRAN is backed by an unsurpassed 
service and support organization that’s ready to assist you in solving your 
design and analysis problems. 

Put the industry standard to work for you. MSC/NASTRAN can help 
you design almost any product more efficiently and profitably. Call us at 
1-800-336-4858 and we'll tell you how. 

MSC and MSC’ are service and trademarks of The MacNeal-Schwendler Corporation. *NASTRAN is a registered 
trademark of the National Aeronautics and Space Administration. MSC/NASTRAN is an enhanced, proprietary 
version of NASTRAN developed, marketed and supported by MSC. 
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in Aries software. His department 
now has the software up and run- 
ning on 18 workstations. There are 
many more Aries seats elsewhere 
in the company. The result is that 
FEA is now starting to be used by 
design engineers on a regular ba- 
sis as part of their normal design 
process. 

“Just to give you an example,” 
says Robillard, “in my area, we 
used to do maybe four or five finite 
element models a year. Not any- 
more. Last month we had one guy 
who did 90 models just by himself 

. the idea is to encourage people 
to experiment. It runs on the pro- 
cessor sitting right next to you, 
you've already paid for the soft- 
ware. Run it. You want to experi- 
ment, feel free. You couldn’t do 
that paying a specialist ... we en- 


courage people to play what-if 


Though not comprehensive, this 
listing includes the leading FEA 
software vendors and a 
representative sampling of more 
traditional CAD vendors offering 
tightly integrated FEA capabilities. 


Aries Technology 

600 Suffolk St. 

Lowell, MA 01854 
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Algor Interactive Systems 
260 Aloha Drive 
Pittsburgh, PA 15238 
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Casa/Gifts 

2761 N. Country Club 
Suite 201 

Tucson, AZ 85716 
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Computervision 

100 Crosby Drive 

Bedford, MA 01730 
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Dassault 

(HQ located in France) 

7/7 Terrace Ave. 

Hasbrouck Heights, NJ 07604 
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Engineering Mechanics 
Research Corp. 

POB 696 

Troy, MI 48099 
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games.” 

Since his department’s experi- 
ence with Aries is so new, Robil- 
lard says it’s not yet possible to 
quantify the productivity gains 
this new approach to FEA will 
have on the design process. But, he 
says, people seem to be several 
times more productive, and there 
has been some elimination of pro- 
totypes. 

One group of Aries users within 
Kodak is currently racing to bring 
a new copier to market in 12 
months, a timetable that would al- 
most cut in half the time it nor- 
mally takes to produce a new ma- 
chine. That project hasn’t yet been 
completed, says Robillard, but so 


Fujitsu America 

3055 Orchard Ave. 

San Jose, CA 95134 
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Intergraph 

One Madison Industrial Park 
Huntsville, AL 35894-0001 
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MacNeal-Schwendlier Corp. 
815 Colorado Blvd, 

Los Angeles, CA 90041 
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Manufacturing and 
Consulting Services 

6 Hughes 

Irvine, CA 92718 
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Marc Analysis Research 
Corp. 

260 Sheridan Ave. 

Palo Alto, CA 94306 
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Matra Datavision 

(HQ located in France) 

2 Highwood Drive 
Tewksbury, MA 01876 
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Mentor Graphics 

8500 S.W. Creekside Place 
Beaverton, OR 97005 
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far the group is only one month off 
its goal. 

What these user stories demon- 
strate is that this is a time of 
change for FEA—a time when 
FEA is changing its look and 
changing its role. But, as is the 
case with most changes, it’s being 
accompanied by a fair amount of 
disagreement and uncertainty. 

Users, vendors, and industry ex- 
perts agree that the advances in 
FEA tools are making users more 
productive. And all seem to wel- 
come the move to give FEA a more 
prominent role in the design pro- 
cess. But there is also a good bit of 
disagreement over the potential 
size of the FEA market, the useful- 
ness of some of the new “easy-to- 
use” FEA tools coming into the 
field, and even over who should be 
using FEA software at all. 


Engineering © — 
Cumberland Technol 
1231 Cumberland Ave 
West Lafayette, 
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Waltham, MA 0 
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PDA Engineering — 
2975 Red Hill Ave. 
Costa Mesa, CA. 92626 
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Rasna -. 
2590 N. First St, Suite 200 

San Jose, CA 95131—ti‘(<é 
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2000 Eastman Drive _. 
Miford, OH 45150 sits 
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Structural Research and 
Analysis Corp. = © 
1661 Lincoln Bivd., Suite. 100 
Santa Monica, CA 90404 
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Swanson Analysis _ a 
Johnson Rodd 

POE OD 

Houston, PA 15342 =. 
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The most optimistic of the FEA 
advocates see the market for FEA 
software mushrooming over the 
next few years, especially for that 
category of FEA software targeted 
at the design engineer rather than 
the analyst. 

The potential of the market is 
enormous, maintains Mike Seely, 
director of the CAD/CAM group at 
Dataquest (San Jose, CA), a mar- 
ket research firm. “Right now, only 
one in 20 engineers that are using 
CAD tools are using FEA. That 
could increase to one in three in 
the next several years.” 

Seely stops short of actually pre- 
dicting that will happen, but he 
does predict the total size of the 
FEA software market in North 
America will increase from $30 


f there’s one drawback to the 
marketing hype surrounding 
finite element analysis these 
days, David Hudson, the presi- 
dent of D.H. Engineering, an 
FEA consulting firm based in 
Rochester, New York, says it is 
that “the hype makes it seem 
that doing FEA is as easy as 
falling off a log.” The fact is, 
that’s just not so. 

Nevertheless, Hudson and 
most others agree that a num- 
ber of developments in recent 
years have made FEA a more 
accessible and productive tool. 

The two most obvious ad- 
vances have been the porting of 
FEA software onto powerful, 
low-cost workstations and PCs 
and the development of graphi- 
cal user interfaces. Today, al- 
most every vendor has some 
version of its software running 
on a PC. Similarly, almost every 
pre-processing module now has 
a graphical user interface, 
which offers features such as 
pop-up windows, pull-down 
menus, cascading menus, user- 
definable icons, and dialogue 
boxes. Post-processing modules 
now commonly use 2D and/or 
3D graphics to display the re- 
sults of the analyses. 

In addition to these advances, 
there are several other features 
that many vendors have added 


million in 1989 to $62 million by 
1993, making it the fastest grow- 
ing application area in CAD/CAM. 
And those figures don’t include 
revenues for software sales in Eu- 
rope and Asia, which many FEA 
vendors claim account for more 
than half their sales. 

Still more optimistic predictions 
come from those FEA software 
vendors who are working the hard- 
est at targeting their tools at de- 
sign engineers. These include Ari- 
es, Rasna (San Jose, CA), and 
Modern Computer-Aided Engi- 
neering (MCAE, West Lafayette, 
IN). 


Productivity Features Added to FEA 


or soon will be adding to their 
software offerings: 


e CAD Integration: In an ef- 
fort to build a tighter link be- 
tween design and analysis and 
to ease the model-building pro- 
cess, most FEA vendors have 
developed some type of link to 
CAD systems. These links 
range from support of IGES, a 
standard for transferring CAD 
geometry from one system to 
another, to very tightly inte- 
grated systems that have a com- 
mon interface and a common 
database for both disciplines. 

e Automatic Meshing: Many 
systems now claim some ability 
to take a geometric model and 
automatically create a finite el- 
ement mesh, which consists of 
the nodes and elements that de- 
fine a finite element model. 
Some vendors couple this ability 
with a geometry simplification 
feature that suppresses details 
in the CAD model that are not 
needed for analysis. The elimi- 
nation of unnecessary details 
can decrease the processing 
time of an analysis. 

Although experienced users 
hail automatic meshing as a 
ereat time saver, they also warn 
that the tools can be limited in 
the kinds of elements they use, 
and thus may not always pro- 


These companies are almost fa- 
natical in their determination to 
make analysis tools usable by the 
general population of design engi- 
neers. “If you can’t make [an FEA 
function] powerful and easy to use, 
then we don’t want to do it,” blunt- 
ly states Donald Curry, director of 
sales and marketing at MCAE. 

This kind of commitment is ac- 
companied by equally optimistic 
predictions of market size. “There 
is a huge market of design engi- 
neers that other companies have 
not gone after,” Curry says. 

Larry McArthur of Aries goes so 
far as to predict that the market 
for FEA software for design engi- 
neers could exceed the market for 
CAD software. Indeed McArthur 
says that his market research 


duce the optimum mesh for a 
given model. 

e Adaptive Meshing: A more 
recent addition to FEA soft- 
ware, adaptive meshing enables 
the software to automatically 
refine a mesh in, for example, 
highly stressed areas of a model 
where a user would want more 
accurate information. Some 
vendors couple this capability 
with error estimation, which ad- 
vises users of the accuracy of the 
results. 

@ Design Optimization: Also a 
new addition to FEA, this capa- 
bility uses the results of the 
analysis to recommend ways in 
which the user might rework a 
design to obtain a more optimal 
solution. 


The strengths and weakness- 
es of all of these features can 
vary from system to system. 
Given the marketing hype, 
claims, and counter-claims 
tossed around by vendors, it can 
be difficult for users to make a 
sound judgment as to just how 
well, and how accurately, a sys- 
tem will work under real-world 
conditions. The advice from ex- 
perts is that only hands-on test- 
ing will reveal whether the sys- 
tem will do all that it claims 
and meet your particular set of 
needs.— SP 
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shows that although users claim to 
need only one analysis system for 
every 30 CAD systems, those same 
users say they would buy five “Ari- 
es-type” systems for every one 
CAD system. Those figures make 
sense, says McArthur, because us- 
ers say they have “five times more 
engineers than draftsmen.” 

As if to prove his view of the 
FEA world correct, McArthur 
points out that, contrary to rumors 
within the industry that Aries is 
floundering, Aries has in fact dou- 
bled in size every year since it be- 
gan shipping product. And he sees 
that growth accelerating. 

Others excited about the poten- 
tial market for FEA software are 
those companies that offer both 
CAD and FEA software aud are 
concentrating on developing tight 
links between the two disciplines. 
These companies, which would in- 
clude SDRC, Intergraph, Compu- 
tervision (Bedford, MA), and even 
PDA Engineering (Costa Mesa, 
CA), which has developed a tight 
link between its FEA software and 
the CAD software sold by Para- 
metric Technologies (Waltham, 
MA), tend to make less spectacular 
predictions about potential FEA 
market size, but they agree that 
design engineers using CAD sys- 
tems need access to a certain level 
of FEA functionality. 


Integrating CAD and FEA 

Of these vendors, SDRC is most 
notable for its well-articulated be- 
lief that solid modeling and FEA 
need to be tightly integrated, and 
that FEA use is most productive 
when used within the context of a 
whole concurrent-engineering phi- 
losophy. 

“What we're seeing in the mar- 
ketplace is a very rapid movement 
away from task automation or 
drafting automation to engineer- 
ing-process automation,” says 
SDRC’s Brad Morley. “By that we 
mean the ability to generate a 
complete product definition data- 
base and then closely couple the 
analysis to allow both product sim- 
ulation as well as manufacturing- 
process simulation to happen con- 
currently. 

“What that means is breaking 
down the wall between design and 
analysis and really getting analy- 
sis on the critical path. If the de- 
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signer’s going to be making deci- 
sions on the fundamental shape or 
the materials to be used or the 
number of components, or whatev- 
er, he needs a solids-based, simula- 
tion-driven approach to design to 
get that to happen.” 

On the other side of the table, 
however, are another group of ven- 
dors, users, and industry experts 
who hold a more skeptical view of 
the FEA market and the wisdom of 
putting FEA software—at least as 
it exists today—into the hands of 
design engineers who aren’t prop- 
erly trained in its use. 

One of those skeptics is Steve 
Wolfe, a CAD industry consultant 
and publisher of the CAD Report, 
an industry newsletter based in 
San Diego. FEA is a growth area, 
says Wolfe, but he adds that “it’s 
one that will grow at the same 
kind of rates we’ve seen in the 
past. Is there going to be an explo- 
sion? No. I think we are going to be 
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into the next century before we’re 
going to find a software package 
that allows someone who is not an 
[expert user] to do this kind of 
analysis.” 

Wolfe’s contention, like that of 
those who share his view, is that 
the average design engineer is 
simply not sufficiently well-versed 
in FEA theory to properly use to- 
day’s tools. Even those packages 
that claim to be easy to use, he 
says, don’t incorporate enough ar- 
tificial intelligence to protect an 
inexperienced user from using 
FEA improperly. 

Frank Porter, a senior technical 
specialist at Xerox in Webster, 
New York, tends to agree. “If the 
new graduates coming out of engi- 
neering school have FEA training, 
then they are probably going to be 
able to use it more easily than the 
stuff that was available three 
years ago. But if the people aren't 
trained in finite elements and 
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FEA software can be used to 
perform many types of analysis, 
including stress analysis, as 
performed on the wrench, and 
thermal analysis, as performed 
on the microchip. (Top photo 
courtesy of Swanson Analysis, 
bottom photo courtesy of PDA 
Engineering) 
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... go for the KONTRAST 7000CB. 


In any complex system, hardware and 
software components must be designed 
from the start to work together. The 
KONTRAST 7OO0CB family of graphics 
boards brings you this complete inte- 
gration. 

Compatible with both AT bus and 
Microchannel architectures, they are 
supported by software drivers for 
many popular application packages. 
Our unique KON7K Graphic Library 
helps the user develop optimum drivers 
for his own application software in C, 
Fortran, Pascal, or Basic. Using the 


Library, development is fast and easy, 
while retaining the full power of the 
graphics processor. 


O 1280 x 1024 pixel maximum resolu- 
tion 

O 160r 256 colors from a palette of up 
to 16.7 million colors 

O 100.000 vectors/second drawing 
speed. 60 Hz image refresh rate 

O Choice of | or 2 graphics processors 
for parallel processing 

C1 Comprehensive installation program 
OO Extensive graphics command set 


More information from: 

FRANCE: Tel.: (1) 39469722, Fax: (1) 39460240 

GREAT BRITAIN: Tel.: (0923) 245991, Fax: (0923) 54118 
ITALY: Tel.: (02) 50721, Fax: (02) 5060918 

SPAIN: Tel.: (91) 3581835, Fax: (91) 7293752 
SWITZERLAND: Tel.: (01) 4354111, Fax: (01) 43821797 
USA: Tel.: (408) 733-0272, Fax: (408) 733-0378 


For all other countries please phone to headquater 
in Germany: 
Tel.: (0049) 8165-77-0, Fax: (0049) 8165-77-333 
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haven’t been exposed to it in 
school, then they probably still 
won't want to use it. 

“The packages help you place 
beam elements, quad elements, 
and all these things, but the rea- 
sons for why you need to place 
those are not in these packages. 
You still have to know what you 
want to do. And if you don’t know 
that, you could end up with pretty 
bad models and not even know 
youre getting wrong answers.” 

Porter agrees that, in theory, de- 
sign engineers could benefit from 
an “easy-to-use” FEA tool. But, he 
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gence in them in the sense of ask- 
ing the user ‘Oh, I’ve come to a dif- 
ferent thickness. What type of ele- 
ment do you want to use here?” 
There is no back and forth.” 
Vendors of the “easy-to-use” 
FEA packages agree that their 
programs cannot be used by just 
anybody, that they aren’t targeted 
at non-degreed engineers. A user, 
they say, does need to understand 
what he or she is looking at. How- 
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The design engineer’s need for FEA early in the design process 
prompted Aries to develop its ConceptFEA product, shown here 
performing a stress analysis on a locking mechanism. 


says, existing packages are still 
limited in what they can do auto- 
matically, especially when con- 
fronted with complex models that 
have varying thicknesses, lots of 
cross sections, and through-holes. 
Today’s packages, he says, can 
make experienced users more pro- 
ductive. “But I don’t think there’s a 
right match yet between the de- 
sign engineer’s capability and the 
ease-of-use of the packages. Either 
they need to educate the people a 
little bit more or the packages 
have to be an order of magnitude 
easier to use. None of the packages 
I’ve seen have any kind of intelli- 
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ever, they also tend to maintain 
that most of today’s design engi- 
neers are qualified enough to use 
the tools. The majority of engineer- 
ing schools, they claim, these days 
require candidates for a bachelor’s 
degree in engineering to do at least 
some coursework in finite element 
analysis. 

At the same time, the vendors 
acknowledge their tools have their 
limits, and for the most part, that 
means they are limited to linear- 
static analysis. Their goal, they 
say, is not to eliminate the need for 
the specialist, but rather to allow 
the design engineers to solve the 


more simple FEA problems, thus 
freeing the analysts up to tackle 
the more difficult problems. 

As for the users who have been 
aggressively experimenting with 
the “easy-to-use” FEA tools and 
struggling to move the technology 
further up in the design process, 
they tend to agree that anyone us- 
ing the packages needs a ground- 
ing in finite element theory. 

“You still have the normal chal- 
lenges of mechanical engineering,” 
says Craig Robillard of Kodak. 
“You still need to break down the 
problem right. People tend to as- 
sume that this will do everything 
for them. No. You do that, you get 
in trouble.” 

To avoid trouble, engineers must 
be careful not to run analyses that 
really require a level of knowledge 
they don’t have. At the same time, 
companies such as Kodak, Ford 
Motor Company, and others say 
that when they’ve brought in new 
FEA tools for design engineers to 
use, they’ve also either put the en- 
gineers through special courses or 
they have brought in an FEA spe- 
cialist to tutor the new users on 
how to operate the analysis soft- 
ware correctly. 


Safe Software 

While debates over the useful- 
ness of today’s “easy-to-use” tools 
may continue for some time, even 
the more hardcore skeptics admit 
that at some point FEA software 
will reach a point of sophistication 
where it can be safely and produc- 
tively put into the hands of design 
engineers with minimal FEA ex- 
perience. “If you look at the excite- 
ment these products are causing, it 
proves the value of the concept,” 
says Dataquest’s Seely. 

But even if individual companies 
feel that today’s FEA software can- 
not yet be used safely by design en- 
gineers, there still seems to be little 
reason for manufacturers to delay 
moving FEA further forward in the 
design process. At the very least, ad- 
vances in software interfaces and 
hardware speeds have made the 
specialists in FEA more productive. 
In order to take advantage of that 
increased productivity and give 
FEA a bigger role in guiding design, 
manufacturers may be forced to re- 
solve organizational challenges rath- 
er than technical ones. CGW 
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It's a world of rich, saturated 300dpi color. Where 
you get high resolution, high quality, consistent color 
output in the first print or the thousandth. In sizes up to 
a full 11"x17" bleed. 

With its 32-bit QuickDraw Chooser-level driver, the 
QD5500 gives you 300dpi text in any size or orientation. 
Best of all, your documents will be compatible with the 
LaserWriter's Page Setup command so there's no need 
_ for repagination when using both a 
QD5500 and a LaserWriter. 

So see how the other half 
lives. Call us at (800) 873-4561. 


See us at MacWorld Booth #5116 | Seiko Instr uments 


© 1989 Seiko Instruments USA, Inc. LaserWriter is a registered trademark of Apple Computer, Inc. 
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futureof CAD © 


On November 22, 1989 there was a radical 
shift in the future of design. Ashlar released Vellum, 
the first CAD software that thinks—a breakthrough 
technology dubbed the Drafting Assistant. 

Praise flew. Reviews raved. The Anderson 
Report predicted Vellum “will set a user interface 
standard for the 1990's” 

Is it hype? Or has Vellum on the Macintosh 
redefined the power and simplicity of industrial- 
strength CAD? Send for this free 7-minute 
video to see it in action—and decide for yourself. 

It won't require a moment more of your 
time. Because after 7 minutes, you'll know. 


Call now, 
1-800-736-5454, ASHLAR 
extension VIDEO. Software That Thinks. 
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Call or send for this free video now. 


| 

Only a limited number of copies are | 

available, so order promptly. Call 1-800- | 

736-5454, extension VIDEO. Or attach your | 

business card to this coupon and send to: | 
Ashlar, 1290 Oakmead Parkway, Sunnyvale, 

California 94086 | 

| 

| 

| 

| 

| 

| 
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Do you have a personal computer/technical work- 
station now? 


___No.___Yes:___ Macintosh __ Dos __ Unix __ Otter 
Are you considering purchasing a Macintosh in: 


_._ <3 mos... 3-6 mos. __6-9 mos.__ 9-12 mos. __ Other 


System Requirements: 4 MB RAM, Apple Macintosh SE/30, II, IIx, [Iex or IIci 


© Ashlar Incorporated 1990 


PACS: 


By Greg Freiherr 


Will Pictorial Archiving 
and Communications 
Systems change medicine? 


raphical networks have in- 

filtrated some of the most 

technical and nontechnical 
bastions of American profession- 
alism, including science, business, 
and art. Now they are poised 
to revolutionize the practice of 
medicine. 

These networks—Pictorial Ar- 
chiving and Communications Sys- 
tems (PACS)—promise unparal- 
leled efficiency through the comput- 
erization of radiology, the linking of 
patient data and medical images 
in such a way that they can be re- 
viewed on a moment’s notice from 
anywhere in—or outside of—a hos- 
pital or clinic. Images might be en- 
hanced: The outlines of pathologies 
could be made sharper, back- 
ground noise removed, views refor- 
matted, or colors added. Movies 
can be made from serial images. 
Data can be reformatted into three 
dimensions or into views that pro- 
vide a better perspective on an ab- 
normality. 

More than $200 million has 
been invested in research and de- 
velopment of PACS; more than 10 
times that amount has been put 
into the development of PACS 
components. At least 100 compa- 
nies are actively involved in build- 
ing and integrating PACS compo- 
nents, among them the biggest 
names in the radiology industry. 

Siemens Medical Systems (Iselin, 
NJ), with Digital Equipment Corp. 
(Marlboro, MA), offers a variety of 
applications, which have been in- 
stalled at various locations in the 
US, Europe, and Japan. The Sie- 
mens/DEC system at the Mallinck- 
rodt Institute of Radiology in St. 
Louis is among the most sophisti- 


Greg Freiherr is an information analyst for GFI, 
a consulting firm near Washington, DC. 


A Premature Paradise 


cated in the world. It connects com- 
puted tomography (CT), magnetic 
resonance imaging (MRI), nuclear 
medicine, and computed radiogra- 
phy (which allows digitized radio- 
graphs of bone, for example) scan- 
ners into one network, then inte- 
grates the image data with patient 
information contained in a radiolo- 
gy information system. 

Actual examination requests 
filled out and signed by the refer- 
ring physician can be scanned and 
stored in the database, and then 
pulled up, along with images from 
any of the linked modalities, at re- 
view stations throughout the medi- 
cal center. Archived images can be 
retrieved for processing. These ma- 
nipulated images can then be sent 
back for storage. Diagnostic re- 
ports can be electronically signed 
by the radiologist. Graphs of pa- 
tient throughput and network traf- 
fic can also be displayed. 

GE Medical Systems (Milwau- 
kee) and IBM (White Plains, NY) 
have also merged the concepts be- 
hind radiology information sys- 
tems and PACS to form “ID/ 
PACS” —Integrated Diagnostics/ 
PACS. The joint venture between 
the two companies attempts to 
merge data from CT and MR ex- 
aminations with patient data and 
radiology reports. This system has 
nodes for the entry of virtually ev- 
ery type of data needed to interpret 
these medical images. Worksta- 
tions are set up for two different 
levels of information analysis—di- 
agnosis and review. 

Dispersing these workstations so 
that they become a regular part of 
the work environment provides 
the opportunity for “physician 
bonding” to the PACS concept. Ac- 
cording to Dr. W. Dennis Foley, 
professor of radiology at the Medi- 
cal College of Wisconsin, it also 
eliminates the “hassle factor asso- 
ciated with searching through old 
X-ray jackets.” 

A study conducted at the Los 
Angeles County/University of 
Southern California Medical Cen- 
ter showed that physicians some- 
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times wait as long as 20 minutes 
at a checkout counter for a clerk to 
retrieve X-ray film from central 
files. Many films are misplaced, of- 
ten requiring repeat examinations. 
And some of those that are found 
turn up in the offices of clinicians 
who removed them immediately 
after processing because they did 
not believe they would be avail- 
able when needed. 

The Medical College of Wiscon- 
sin and its affiliate, Froedert Me- 
morial Lutheran Hospital of Mil- 
waukee, have been working with a 
prototypic ID/PAC system for more 
than a year. “In this setting, the 
GE/IBM network is part of a pro- 
duction environment, not a test en- 
vironment,” says Joseph L. Mar- 


ion, GE product marketing manag- 
er, health industry marketing. 

Similarily, at Georgetown Uni- 
versity in Washington, DC, 
CommView, an integrated PAC 
system built by Philips Medical 
Systems (Shelton, CT) and AT&T 
(West Long Branch, NJ), has a 
central archiving computer at its 
core with CT and MR units clus- 
tered around it, along with four- 
screen diagnostic stations and sin- 
gle-screen viewing stations. 

As indicated, most of the appli- 
cations of full-sized PACS have 
been in major teaching institu- 
tions. In fact, many of these insti- 
tutions receive grants from the 
manufacturers to serve as beta 
sites for testing the equipment. 


Mainstreaming PACS has prov- 
en exceedingly difficult. As with 
any revolutionary development, 
PACS have had a hard time being 
accepted. According to ECRI, a 
non-profit health care consulting 
firm (Plymouth Meeting, PA), the 
availability of comprehensive PAC 
systems is still up to 10 years away 
due to technical and political con- 
siderations. 

The problem is that PACS are 
unlike most other equipment in ra- 
diology. They bring in no revenue. 
Patients cannot be scanned with 
PACS to uncover an illness, and, 
for that reason, Medicare and 
health insurance companies will 
probably never pay for their use. 

Instead, these systems must 
show how resources can be pooled 
to achieve better utilization; how 
nonproductive time can be re- 
duced; how more can be accom- 
plished with fewer personnel so as 
to avoid cost as well as reduce it. 
“Administrators are looking for 
more patient referrals,” says John 
Vanden Brink, a principal in the 
consulting firm Technology Mar- 
keting Group located in Des 
Plaines, Illinois. “We’ve seen that 
reducing turnaround increases the 
referral rate and [that] providing 
more information attracts more 
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physicians.” 

Computerization offers in- 
creased speed, but the sheer vol- 
ume of data that needs processing 
threatens to overwhelm PACS. 
Studies performed with the PAC 
systems at the University of Kan- 
sas Medical Center in Kansas City 
indicate that the combined output 
of the Center’s diagnostic imaging 
equipment is about 930 million 
bytes daily, or 234 billion annually. 


he development of eras- 
able optical disks with 
storage of several giga- 
bytes should solve many storage 
problems. Put 100 or so platters 
into a single optical disk jukebox — 
then link several jukeboxes togeth- 
er—and there’s enough storage ca- 
pacity for data generated by the 
largest hospitals in the world. 
These jukeboxes are widely 
available from some of the best 
names in the business— Fuji, Hita- 
chi, Kodak, Mitsubishi, Optotech, 
Optimem, OSI, Pioneer, Sharp, 
Sony, and Toshiba. While individ- 
ual configurations may vary, all of- 
fer the same benefits of 10°” error 
correction, instant recall, dual sid- 
ed writing, and archival life of at 
least 10 years. So what’s the hold- 
up? Simply that communications 


capabilities have not kept pace. 

The problem is in the software 
for managing image storage and 
retrieval. Existing software works 
fine if just one person is requesting 
an image. But put several request- 
ors on-line, and the network bogs 
down. Collisions occur. Data can 
be lost and transmission delayed. 
Collision detection devices save 
the data but impose further time 
delays. None of the existing ap- 
proaches to networks—Ethernet, 
ring, or star networks—offers ade- 
quate solutions. 

Sun Microsystems (Mountain 
View, CA) has put forth a potential 
solution—a Fiber Distributed Data 
Interface (FDDI) network, which 
operates at 100 megabits per sec- 
ond, compared to 10 megabits per 
second for Ethernet. The dual-ring 
architecture, made possible by 
FDDI, reportedly enables the net- 
work to isolate failures and re- 
route data to bypass broken links. 
DEC is also working on an FDDI 
network of its own. 

Whatever these companies de- 
velop will, unfortunately, not be 
able to quell radiologists’ worst 
fear—a central computer crash. 
Many PACS are designed to rely 
on a central computer. If the com- 
puter goes down, as all computers 
inevitably do, the diagnostic capa- 
bilities of the hospital could be par- 
alyzed. Distributed networks that 
store images in a variety of loca- 
tions offer some relief—but then 
the delays inherent in these sys- 
tems are all the worse, especially if 
the PACS are serving a major hos- 
pital with tens of thousands of pa- 
tient files. 

“Speed, speed, and more speed,” 
says Dr. George Seeley, a PACS 
researcher at the University of Ar- 
izona in Phoenix. “We can’t have 
the equipment standing in the way 
of the [diagnostic] process.” 

But technology is not the only 
barrier. “Radiologists who use CT, 
ultrasound, or MRI are willing to 
look at PACS, but those who are 
doing chest and bone have trouble 
with the idea [of looking at images 
on consoles rather than film],” says 
Dr. Steve Horii, director of the Im- 
age Management and Communica- 
tions Division at Georgetown Uni- 
versity Hospital in Washington, 
DC, and director of the hospital’s 
PAC system. “Studies have to be 
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done to show that there is no dif- 
ference in performance between 
reading films and CRTs.” 

Such studies have been pub- 
lished, and more are on the way. 
But even if this barrier is sur- 
mounted, there will still be obsta- 
cles to overcome. 

Vendors have begun to sidestep 
these problems, infiltrating medi- 
cine with bite-sized technologies, 
each designed to be immediately 
practical and easy to use. 


hilips/AT&T, the first to of- 
fer an integrated PAC sys- 
tem, has backed off from 
the grand systems earlier proposed 
for radiology and instead is offer- 
ing several mini-PACS products. 
James Champagne, marketing 
support manager for Philips’ 
PACS products, describes them as 
being “applications-driven.” One 
allows remote display of hospital 
wards, such as the intensive care 
unit. A second interfaces radiology 
information systems and conven- 
tional PAC systems. A third is a 
teleradiology system. 

“That’s not to say that Comm- 
View—by Philips and AT&T—is 
out of the full-feature PACS,” 
Champagne says. “We still sell op- 
tical jukeboxes and large data 
management systems. It’s just that 
we are taking a more realistic ap- 
proach.” These are what GE’s Mar- 
ion describes as “partial PACS 
that bite off doable but valuable 
tasks.” 

Vortech Data Inc. (Reston, VA) 
recognized the value of “doing the 
doable” early on. The company has 
been one of the leaders in the 
PACS arena with its Medical Im- 
aging Gateway, which interfaces 
digital modalities, including MR, 
CT, ultrasound, and nuclear medi- 
cine scanners. The interface can 
feed data into an image archive 
system—a basic, modular jukebox. 
“We offer entry-level systems in all 
four areas—data capture, network- 
ing, storage, and display,” says Al- 
lan R. Griebenow, Vortech presi- 
dent and CEO. “This is the build- 
ing block approach—to be able to 
erow from each of these compo- 
nents.” Vortech provides intercon- 
nections among the various modal- 
ities and vendors in radiology. 

Nuclear medicine departments 
offer a unique opportunity for the 
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installation of mini-PACS. The 
digital images can be character- 
ized with relatively little data, and 
patient flow is constrained enough 
so that image storage, retrieval, 
and transmission can be easily 
handled. As a result, these depart- 
ments have been among the first 
to benefit from PACS. 


ophy Medical Systems (Co- 
lumbia, MD) offers the So- 
phynet, a high-speed, nucle- 
ar medicine network that allows 
up to 255 nodes to be interconnect- 
ed. Sophy, which built its reputa- 
tion in medicine on laurels earned 
in the computer industry, has 
made the network compatible with 
computers made by other vendors, 
including IBM, Sun Microsystems, 
and DEC, while planning for every 
imaginable opportunity for data 
transfer, including infrared, fiber- 
optics, and microwave. 

Nuclear MAC is a mini-PACS/ 
teleradiology product based on the 
Macintosh II series computer. 
Product manufacturer Scientific 
Imaging (Littleton, CO) describes 
the system as allowing the acquisi- 
tion, display, processing, storage, 
and “teleimaging” of data obtained 
with gamma cameras, the camera 
used most often—and often the 
only camera—in a nuclear medi- 
cine department. 

The major manufacturers of 
PACS equipment are now offering 
archiving systems and interfaces 
that link other digital modalities — 
namely, CT and MR. Philips, for 
example, offers a viewing and ar- 
chiving cluster that ties MR and 
CT into a single workstation. GE 
has developed a similar interface. 
The only catch is that most of 
these links are product-specific. 
Philips’ link works with Philips 
products; GE’s link works with 
scanners made by GE. 

Intermediaries such as Vortech 
have stepped in to extend those 
links outside proprietary bound- 
aries. Agfa Matrix (Ridgefield 
Park, NJ) also offers multi-vendor 
interfaces through ImageNet, 
which features a high-speed image 
disk for storage and concurrent 
transfer of data to a centralized la- 
ser film imager that provides built- 
in film processing. Up to four mo- 
dalities can be input to the Ima- 
geNet, which can also supply mul- 
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tiple outputs. Image, text, graph- 
ics, and control signals are each 
distinguished in either video or 
digital format. ImageNet can also 
store data in buffers. 

But if PAC systems, mini-PACS, 
and peripherals are to win accep- 
tance, they have to overcome some 
deep-seated feelings against the 
use of computers. Radiologists 
have gotten used to snapping sev- 
eral films up on a lightboard, 
standing back, and thinking about 
the result. This “warm and fuzzy” 
feeling is missing with electronic 
consoles. 


Radiology companies have tried 
to emulate the lightboard with so- 
phisticated viewing stations. Sie- 
mens offers an eight-screen work- 
station. GE currently offers a four- 
screen system. At the 1989 meet- 
ing of the Radiological Society of 
North America (RSNA), Mega- 
Scan (Hopkinton, MA) introduced 
a multi-monitor system that al- 
lows up to three 19-inch, 2560-by- 
2048-pixel, gray-scale displays. 
Two-monitor systems, one de- 
signed for placement in trauma 
centers and the other for critical 
care units, are available from Sie- 
mens and Philips, respectively. To- 
shiba America Medical Systems 
(Tustin, CA) has a two-screen sta- 
tion; Dotronix (Minneapolis) also 
offers hi-res monitors. 

The need to appeal to profession- 
als generally not interested in 


computers has made ease of use a 
premium. AT&T offers an En- 
hanced Graphics Workstation that 
can be controlled by a few keys and 
a trackball. Vision Ten (Torrance, 
CA) offers a similar system. Late 
in 1989, at the RSNA meeting in 
Chicago, Siemens introduced the 
Litebox, a diagnostic imaging 
workstation based on the Macin- 
tosh II. The mouse-activated, pull- 
down menus on the Litebox are fa- 
miliar to anyone versed in PC-ese 
and are easy to learn for those who 
are not. The high-resolution dis- 
play, self-contained software, 
built-in storage capacity, and 
PACS interface allow the display 
and animation of any digital im- 
age. The integrity of the original 
images is maintained by separat- 
ing what is done on the console 
from the central storage. 
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“Manipulations are done local- 
ly,” explains Gary Roesel, Siemens 
senior product specialist for PACS. 
“If you change something and you 
want to save it, you can do that 
from the console, but it does not 
override the original image.” 


T he Macs are linked via 
Ethernet to a central ar- 
chive and to DEC’s radiol- 
ogy information system. Data can 
be displayed using Microsoft Win- 
dows. An accelerator board has 
been added to the Macintosh to al- 
low faster windowing of images 
and cine manipulation. 

Similarly, with the use of a 
mouse, users of the Imlogix (St. 
Louis) 1000 can manipulate the 
contrast window and level, enlarge 
the image with bilinear interpola- 
tion in real time, and pan the im- 
age to better view the area of inter- 
est. The system is customized to 
make for a minimal learning 
curve. “Most users can sit in front 
of the workstation and in a few 
minutes be fully efficient in its 
use,” says Anthony H. Koester, 
vice president of marketing and 
sales for Imlogix. 

Imlogix has carved out a role as 
a provider of technologies to other 
companies. Since Imlogix unveiled 
its prototype of the workstation 
last year, 3M (St. Paul, MN) has 
made the monitor a part of its new 
ultrasound workstation; Discovery 
Systems (Boulder, CO) has inte- 
grated it into a teleradiology prod- 
uct; and Vortech has built it into a 
PAC system. The key to success is 
in introducing technologies that do 
not have to wait for a PACS to be 
installed. 

The ideal example of that is te- 
leradiology—the transmittal of im- 
ages outside the radiology depart- 
ment to a hospital ward or another 
hospital, a clinic, or a doctor’s 
home. 

As much as this is an integral 
part of PACS, it also can stand on 
its own. The media for easily 
transmitting this data—twisted 
pair wire, coaxial cable, or fiberop- 
tics used in telephone lines—are 
commonly available. Even the 
more sophisticated means—micro- 
wave and satellite transmission— 
are becoming more accessible. 

The ultimate example of telera- 
diology’s potential is the “Teleme- 
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dicine Spacebridge,” constructed 
by the Soviet Union and the US 
last year. The Spacebridge was 
built to aid victims of the Decem- 
ber 1988 earthquake in Armenia. 
Four US medical institutions were 
linked by NASA satellite with Ar- 
menian hospitals and rehabilita- 
tion centers to deal with long-term 
problems arising from the quake. 
Armenian doctors presented 
their cases one by one, sometimes 
with the patient in the examina- 
tion room, displaying radiographs, 
CT scans, and other imaging data. 
Doctors in the US recommended 
treatment or further study. The 
satellite system was extended to 
Moscow in mid-year to care for vic- 
tims of a mammoth explosion that 
engulfed two Soviet passenger 
trains. NASA officials note that 
the Spacebridge has provided 


1985 with PhotoPhone, a product 
also distributed as V.I.P. by West 
Coast Data Inc. (Irvine, CA). “Over 
the last 18 months, we’ve seen the 
market explode,” says Phil Guy, 
vice president of sales and market- 
ing for Image Data. “When the ra- 
diologists walk up, they know 
about teleradiology, whereas three 
years ago they didn’t have the 
slightest idea about what it was.” 
The company claims to have 
more than 1800 units installed as 
dedicated medical teleimaging sys- 
tems. With the PhotoPhone, medi- 
cal images are scanned with a tele- 
vision camera, and the data is sent 
to a receiving unit over telephone 
wires. Transmission can be as 
quick as 15 seconds. Just as fast is 
a competitor of the PhotoPhone— 
the ImagePhone by Interand Corp. 
(Chicago). But to transmit images 


The key fo succeess is in introducing 
fechnologies that do not have fo waif for a 


PACS to be installed. 


knowledge about how to conduct 
complicated telemedicine consulta- 
tions as might be needed to help 
astronauts on a space station. 

Aside from such instances, tele- 
phone lines generally have served 
the purpose, especially for the most 
popular systems—turnkey systems 
called “plug-and-gos,” which are 
based on personal computers that 
require little specialized training. 
Doctors can literally plug one of 
these machines into a telephone 
line and begin receiving images 
from anyone sending them. Unlike 
the vastly more sophisticated 
PACS, these devices are simple yet 
extremely effective. 

They are built to order for the 
on-call radiologist who has to re- 
spond to emergencies from home; 
the hospital administrator who 
wants to get the edge on his com- 
petitors by putting teleimaging 
setups in the offices of physicians 
who refer patients to all the hospi- 
tals in the area; and the mobile 
service operator who has CT and 
MR units wandering the country-: 
side with just a technologist at the 
controls. 

Image Data Corp. (San Antonio, 
TX) helped pioneer teleimaging in 


over phone lines so quickly, the 
data must be compressed, which 
reduces resolution and gray scale 
to “about that of a document trans- 
mission mode,” explained Pat 
Ryan of Interand. Allowing more 
time for data transmission—about 
two minutes—eliminates the need 
for compression. 

The point of most teleradiology 
systems, however, is to pick up 
gross pathologies. Speed—not reso- 
lution—is usually most important, 
such as the speed to render a pre- 
liminary diagnosis, especially on a 
trauma patient, or the speed to 
prevent additional damage from 
occurring while the on-call radiolo- 
gist travels to the hospital. 

For that reason, most teleradio- 
logy systems are simple. Each in- 
cludes brightness and contrast con- 
trols and zoom and pan capabili- 
ties. Internal storage capacity 
ranges from floppy diskettes to 
40M hard disks. Some include such 
advanced features as programma- 
ble histogram equalization, edge 
enhancement, and noise reduc- 
tion—but these features are rarely 
used. Ease of use and—more re- 
cently—portability have become 
calling cards for increased sales. 
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Both Interand and Image Data 
developed portable models in the 
last year. Data Span (Orchard 
Park, NY) offers several products, 
one of which is also portable. The 
same goes for Advanced Video 
Products Inc. (Concord, MA). 

At RSNA last year, Discovery 
Systems put a new twist on telera- 
diology with the introduction of 
FilmFax, through which X-ray 
films are laser-scanned and then 
transmitted digitally over tele- 
phone lines, where they are con- 
verted into an exact print of the 
original on X-ray film. “We’ve tak- 
en the copy machine apart and 
stretched its capabilities,” says Mi- 
chael Falkner, president of Discov- 
ery Systems. “This way, the recipi- 
ent does not get less information 
but exact information.” 

Du Pont’s (Wilmington, DE) 
Clinical Review System, also intro- 
duced at the 1989 RSNA meeting, 
is designed to transmit an elec- 
tronic replica of an original X-ray 
film in the radiology department 
to viewing stations elsewhere in 
the hospital. 

Vortech’s teleradiology system 


FSC-64000AL \ 


links transmitting and receiving 
stations via satellite. Through its 
Image Transmission Network, 
sites can transmit up to one mil- 
lion bits per second via satellite, 
sending an entire CT or MR case 
at full resolution in less than two 
minutes. 


ortech recently installed a 
VG eests link between the 

Neuro Skeletal Imaging 
(NSI) Center in the San Francisco 
Bay area and the Tahoe Imaging 
Center in South Lake Tahoe, Cali- 
fornia. MR images are being trans- 
mitted 180 miles from the center 
at Lake Tahoe to NSI, where spe- 
cialists in musculoskeletal imag- 
ing are providing primary diag- 
noses. The remote skiing area is a 
major source of knee injuries. 

“For several years, we have been 
evaluating only the most compli- 
cated patients, since it is required 
that they be sent to the Bay area to 
be scanned,” explains Dr. Richard 
Herzog, NSI director. “With the 
satellite link, we are able to pro- 
vide instantaneous consultation. 
Furthermore, we are able to con- 


sider extending our subspecialty 
expertise to remote sites in other 
parts of the United States.” 

Unburdened by the need to 
store, retrieve, and process medical 
images, the plug-and-gos of today’s 
marketplace can fit into the bud- 
get of even the smallest imaging 
center, linking associated physi- 
cians in a way that makes consul- 
tation among physicians as easy as 
making a phone call. These trans- 
missions are improved with the 
availability of transmission lines 
that allow simultaneous communi- 
cation with voice, data, and im- 
ages, such as the Integrated Ser- 
vices Digital Network provided on 
a limited basis by Southwestern 
Bell Telephone. The telephone 
company recently signed agree- 
ments with Medical Imaging Sys- 
tems Inc. (St. Louis) and two hospi- 
tals, one in Texas, the other in 
Missouri, to test the teleradiology 
system. 

With each step, PACS pick up 
momentum. Radiologists get closer 
to realizing the potential of com- 
puterized graphics. And medicine 
nears a revolution. CGW 


Real-Time Conversion of High 
Resolution Computer Graphics 


Display Signals into 
NTSC Video 


The FSC-64000AL makes the direct 
recording of a video image from any 
high resolution graphics display onto 


a video tape possible with its 
advanced analog/ digital circuits 
and auto-lock capability. 


Features: 


FRAME SCAN CONVERTER 


Distributors 


Eastern U.S.A. 

ECS, Electro Communication Systems, Inc. 
2043 Empire Central 

Dallas, TX. 75235 

Phone (214) 358-5195, Fax(214)357-4693 
Contact: Terry Muncey 
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Western U.S.A. 


Real-time Conversion 


Selection of Full/Window Modes. 
Auto-lock for Simple System Connection 


Flicker smoothing 
Broadcast Quality Output Video 


Made in Japan by PHOTRON LIMITED 


Phone:81-3-486-3471, Fax:81-3-486-8760 


Distributor Wanted. 


For distributor information call 


P. E. PHOTRON 
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Phone 408-370-1364 
Fax 


408-370-3161 
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LESS THAN J A HUNDRED PEOPLE sc 
CAN MAKE MACINTOSH RUN CAD, 


Theyre your Radius Authorized CAD 
Resellers. And theyre the only people who 
can make your Macintosh perform like a 
CAD workstation. 

Because theyre the only people who can 
introduce you to the Radius QuickCAD™ 
Graphics Engine. A 6 MIPS RISC pro- 
cessor that accelerates the screen response 
of applications like AutoCAD, VersaCAD 
and Pegasys up to thirty times. 

Screen redraws, zooms and pans are 
executed at speeds previously seen only on 
display list PC CAD systems or dedicated 
CAD workstations. One demonstration 
will convince you that CAD is now truly 
viable on a Macintosh. 


What's more, Radius QuickCAD is 


compatible with all Macintosh applications. 


“If you live outside the continental United States, call 1-408-434-1010 for the name of a Radius International Distributor. 
©1990 Radius Inc. Radius, the Radius Logo, Intelligent Hardware, Radius Color Display, and Radius QuickCAD are trademarks of Radius Inc. 


Radius QuickCAD 


6 MIPS R 


Redraw Speed Comparisons 
Shoot88F 


eS SEC 


Based on test drawings “Shoot88F" and 
"4775-900 run on a Macintosh IIcx 


All other brand and product names are trademarks or registered trademarks of their respective holders. 


Image courtesy of U.S.CAD, Irvine, California. 
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So you have the best of both worlds. 

The intuitive graphical interface and 
productivity-enhancing business programs 
of Macintosh. And the power to do CAD. 

Radius QuickCAD can be used with 
an Apple 8-bit interface card and 13-inch 
color display. But, if you want to work 
with B-size drawings or applications 
that require a two-page view, customize 
your Radius CAD System with a 19-inch 
high-resolution Radius 8, 16 or 24-bit 
Color Display™ 

Call 1-800-227-2795* for the name 
of the Radius Authorized CAD Reseller 
nearest you. 

And meet a CAD professional who 
can turn your Macintosh into a Radius 
CAD workstation. 


Hidlicent Hardware™ 


HOW TO COMBINE SPEED, POWER AND GRACE 
WITH BRUTE FORCE. 
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AUTOCAD 386: Zoom faster. Pan faster Draw faster AutoCAD 386 


combines world-standard CAD performance with full-force 32-bit workstation 
power —right on your 80386 -based PC. 


AutoCAD 386 is built for speed. It loads, regens, and saves drawings up to 
62% faster than before. It accesses up to 16 megabytes of RAM and 4 gigabytes of 
virtual memory, making more room available for larger AutoLISP* and other appli- 
cations programs, memory-resident drivers, network interfaces 
and other utilities— which translates directly into more speed. 

Quick! Call Autodesk now to arrange a power-demo at YN 
the authorized Autodesk reseller nearest you. Upgrade your 
present version of AutoCAD" for as little as $300. ide means 


Autodesk, the Autodesk logo, AutoCAD and AutoLISP are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoCAD 386 is a trademark of Autodesk, Inc = - 
80386 is a registered trademark of Intel Corporation ss : fe seus ios Ni Pusan ee 800 445 O41 ro) Ext. 65 
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he PC CAD market may 
have already taken off, but 
according to a recent sur- 
vey, the use of PCs for CAD and 
CAE applications will continue to 
soar in the next few years. 

The survey,“Use of PC CAD/ 
CAE in Small, Medium, and Large 
Organizations,” notes an installed 
base of 425,000 North American 
PC CAD/CAE systems in 1989 and 
forecasts an installed base of more 
than 1.1 million systems by 1994. 
In fact, the survey predicts that 
the number of PC systems used for 
CAD/CAE will increase by 29 per- 
cent by the end of 1990. 

The survey was conducted by 
Anderson Publishing Company 
(Simi Valley, CA), publisher of 
The Anderson Report, a computer 
graphics newsletter, and Pacific 
Technology Associates (Tarzana, 
CA), a consulting firm specializing 
in computer graphics. 


PC as Workstation 

“The trend that’s most signifi- 
cant is the fact that, during the 
past decade, we’ve gone from a 
erudging acceptance of the PC to 
seeing the PC as a CAD ‘worksta- 
tion’ platform,” says Neil Klein- 
man, president of Pacific Technol- 
ogy Associates and author of the 
survey. “We've come to the point 
where PC CAD is a major tool for 
all sizes of organizations.” 

Research for the study, which 
was designed to characterize and 
forecast the use of PC CAD and 
CAE, was conducted between Au- 
gust and November 1989. The 
study focused primarily on users of 
full-function CAD and CAE soft- 
ware packages, which run on PCs 


Debra Rosenberg is an associate editor of 
Computer Graphics World. 
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and are priced higher than $500. 

Other market research surveys 
and forecasts haven’t considered 
the meaning and motivation be- 
hind the statistics, Kleinman says. 
“There was never a second level of 
detail. [With this,] we really set 
out to characterize the market.” 

For the purposes of the survey, 
the terms CAD, CAE, and PC were 
assigned specific definitions. CAD 
referred to all computer-aided de- 
sign applications, including archi- 
tectural, mechanical, electrical, 
and electronic. The term CAE re- 
ferred to all CAD-related analysis; 
it was not limited to electronic 
CAD. The term PC, or personal 
computer, applied to all IBM PC 
and PS/2 models and compatibles, 
as well as to all Apple Macintosh 
models. 

A total of 6000 questionnaires 


was mailed to registered users of 
plotters or digitizers and to people 
who responded to a similar survey 
conducted in 1986. Approximately 
1000 surveys were returned and 
tabulated, representing 47,825 
technical workers—engineers, 
technicians, architects, draftsmen, 
scientists, managers, and others— 
including 17,064 CAD users. The 
large size of the sample assures 
that the results have a confidence 
level of more than 80 percent, 
Kleinman claims. 

Calcomp (Anaheim, CA) and 
Houston Instrument (Austin, TX) 
provided names of registered plot- 
ter users; Kurta (Phoenix, AZ) and 
Summagraphics (Seymour, CT) 
provided names of registered digi- 
tizer users. 

This approach may have injected 
several biases into the survey re- 


More than 1 million systems will be in place by 1994; the existing 
base will still account for 73 percent of all systems. 


Installed Base of PC CAD/CAE Systems 
1989 to 1994 
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sults. Certain types of CAD appli- 
cations and platforms may be un- 
der-represented. Many ECAD ap- 
plications, for example, use a 
mouse rather than a digitizer. The 
Macintosh platform also favors the 
mouse over the digitizer and tends 
to use laser printers rather than 
plotters. In addition, one of the four 
supplier mailing lists appeared to be 
biased toward AEC users. 
Although adjustments were 
made to eliminate bias where pos- 
sible, this survey focused on orga- 
nizations where CAD was already 
in use. It is not a comprehensive 


study of worldwide CAD use. It 
does not purport to measure, for 
example, the percentage of all ar- 
chitects using CAD. Within the 
limits of the survey population, 
however, the survey does provide 
valuable data on the extent and 
nature of CAD use. When review- 
ing the results, however, remem- 
ber that the data cannot necessar- 
ily be extrapolated to reflect trends 
within a wider population. 

A complete copy of the survey 
results may be obtained for $895 
from Anderson Publishing Compa- 
ny, 4525 E. Industrial Street, Suite 


CAD Application Categories 
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Almost 30 percent of sites reported using CAD for “other” 
applications, such as mapping, surveying, and facilities layout. 


Overall CAD/CAE Use 


Percent of Employees 


Architects 


Employee Type 
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Although the majority of draftsmen surveyed use CAD, engineers, 
technicians, and architects show a much lower rate of CAD use. 
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4L, Simi Valley, California 93063. 
One major trend tracked by the 
survey was the growing sense of 
frustration among users regarding 
the failure of management to ap- 
preciate the strategic role of PC 
CAD/CAE. When asked to rate the 
importance of strategic issues in 
effective CAD use, nearly 97 per- 
cent of sites surveyed mentioned 
concern about developing an over- 
all CAD/CAE strategy. “Users 
seem to want more resources. They 
seem to want more of a role de- 
fined for PC CAD in general. They 
really want it integrated in a total 
strategy,” says Kleinman. 
Kleinman tracked the extent of 
CAD use by company size, employ- 
ee type, and application. Overall, 
CAD use was reported among 37.5 
percent of technical workers. “It’s a 
very pervasive technology,” Klein- 
man says. Penetration of CAD 
ranged from 31.3 percent of techni- 
cal workers at large sites—those 
with 500 or more employees—to 
52.6 percent at small sites—those 
with fewer than 100 workers—de- 
pending on overall employment lev- 
els, ability of support organizations 
to perform CAD work for others, 
and the nature of individual firms. 


Reaching the Engineer 

Draftsmen showed the heaviest 
CAD use; more than 68 percent 
said they used CAD systems. “The 
draftsman working on the table is 
starting to become a thing of the 
past,” says Kleinman. Using this 
data, he says, vendors can tell that 
“they ve somewhat saturated the 
draftsman market. Now they need 
to reach the engineer.” The survey 
showed that 28.2 percent of engi- 
neers use CAD, trailing behind ar- 
chitects at 39.9 percent, but ahead 
of technicians—workers without 
specific engineering or architectur- 
al degrees—at 23.4 percent. 

Use of CAD for mechanical de- 
sign, the primary application at 
more than 42 percent of all sites, 
reached 65.5 percent. In AEC ap- 
plications, 36.5 percent of those 
surveyed used CAD, while CAD 
use was noted in 39.4 percent of 
electrical applications. 

Kleinman also found that more 
than 65 percent of today’s PC CAD 
users operate their systems at 
least four hours per day. “We con- 
cluded that our sample consisted of 
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the dedicated CAD user,” he says. 
Results from the 1986 survey 
showed that CAD users worked on 
their systems an average of 3.3 
hours each day. Now, average 
daily usage has reached 4.6 hours, 
with an average daily usage level 
of 4.7 hours expected by the end of 
1990. Casual CAD users become 
dedicated users over time, Klein- 
man says, noting that the Macin- 
tosh is currently leading this casu- 
al user market. However, because 
this survey tracked dedicated us- 
ers, Macintosh use was reported by 
only 4.5 percent of CAD users. 
Kleinman cautions that Macintosh 
users may also be under-represent- 
ed in the survey because they 
weren't included in the digitizer/ 
plotter vendor lists. 

For PC CAD users, the study 
found, DOS is clearly the operat- 
ing system of choice. In mid-1989, 
93.6 percent of CAD users said 
they used DOS, compared with 3.1 
percent for Unix, 2.9 percent for 
Macintosh, and 0.4 percent for 
OS/2. By the end of 1990, DOS will 
retain 84.9 percent of all users, 
with Unix claiming 7.4 percent, 
Macintosh 4.7 percent, and OS/2 
2.6 percent. 


Sufficient Motivation 

In general, the PC CAD/CAE 
market has shown little interest in 
the OS/2 operating system. This 
could be due, the study concluded, 
to suppliers’ slowness in porting 
applications to OS/2. In fact, engi- 
neering users are more likely to 
choose Unix or the Macintosh over 
OS/2. “If they opt for a new operat- 
ing system,” says Kleinman, “it’s 
because they want to take advan- 
tage of more sophisticated applica- 
tions than are available on DOS.” 
OS/2, he adds, doesn’t offer “suffi- 
cient motivation” for users to make 
the switch. 

Compute-intensive applications 
have pushed users in firms of all 
sizes toward more powerful plat- 
forms. By the end of 1990, 52 per- 
cent of all PC CAD/CAE platforms 
will be ’386-based; nearly 80 per- 
cent will be either ’286- or ’386- 
based. The Mac will claim 5.1 per- 
cent of the platforms, the XT 7.5 
percent, the 486 3.9 percent, and 
other platforms 4.4 percent. How- 
ever, results from the 1986 study 
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more powerful platforms faster 
than they had predicted they 
would, Kleinman says. 

In terms of software, Autodesk is 
the clear winner in the PC CAD 
arena. Autocad is in use at 70 per- 
cent of mechanical design sites and 
at 77 percent of AEC sites. At 
many sites, according to the sur- 
vey, Autocad has become a de facto 
standard that helps users deal 
with issues of portability and com- 
patibility. “I think Autocad came 
in larger than we had expected,” 
says Kleinman. “The package has 
been out there the longest. The 


reason it’s so popular is that 
there’s this large base of trained 
users. People know they can hire 
someone who is trained to use it.” 
Although the ratio of hard-copy 
devices to PCs used for CAD/CAE 
has remained at 1986 levels of one 
output device per every two sta- 
tions, the mix of output devices has 
changed. The current survey indi- 
cates that use of laser printers will 
have tripled between 1986 and the 
end of 1990. Although the PC 
CAD/CAE market is beginning to 
accept large-format raster devices, 
it has been slow to adopt small-for- 
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Powerful platforms: Use of the ‘386 will grow more than 40 TE = 
the end of 1990; the XT and ‘286 will fall. The Mac also shows growth. 


Use of Graphics Peripherals _ 


barge Ben Motor 
Digitizer Tablet ae 
Laser Printer —— 
Small Pen Plotter Ema 


Color Impact Printer wae 


Electrostatic Plotter oa 


Large Scanner 


Color Thermal Printer - 


Percent of Sites Ha 


ving Peripherals 


Peripheral vision: Plotters, digitizers, and cet printers are rate 
indicated that users migrated to choices. Digitizer and plotter values were adjusted to eliminate bias. 
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Use of 3D Applications 
for PC CAD/CAE 
Mid- 1969 fo secre 1990 


Overall 
3D Wireframe 


Perspective View 
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Percent of Sites Using Application 


Wireframe and perspective view are popular 3D applications, 
but lack of training makes solid modeling and animation users rare. 


mat color devices. 

When it comes to peripherals, 
the study determined, users are 
still price sensitive. They are will- 
ing to trade some performance and/ 
or functions for cost savings. “With 
peripherals, output is often done in 
the background or when someone 
is performing another task. You’re 
not standing there waiting for 
your output,” Kleinman says. 

Despite vendor and media hype 
over 3D applications, the study 
suggests that difficulty of use, lack 
of effective training, and inade- 
quate processor performance are 
limiting the use of 3D. Although at 
least one 3D application was in use 
at 49 percent of the sites, users 
steered clear of complex applica- 
tions—only 7.6 percent of users re- 
ported using animation. Wire- 
frame and perspective views were 
most common; 3D surfaces and sol- 
id modeling were less prevalent, 
but are expected to gain popularity 
by year-end 1990. 

“The small degree of use [for so- 
phisticated 3D applications] sug- 
gests that the industry has a train- 
ing problem,” says Kleinman. Us- 
ers are now buying more equip- 
ment off-the-shelf and less from 
VARs—this means they’re sacrific- 
ing the training that VARs offer, 
Kleinman says. “We have to edu- 
cate people in how to use 3D. Their 
needs are being met in the 2D are- 
na. We're not quite there in the 3D 
[arena].” 
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In general, the survey found, us- 
ers are turning away from VARs 
as product suppliers—for proces- 
sors, peripherals, software, and 
training—and opting for computer 
stores, manufacturers, and mail 
order sources. While medium-sized 
organizations may be more able to 
pay for value added by a VAR, 
smaller firms find mail order more 
cost-efficient. In fact, 18.6 percent 
of small firms mentioned mail or- 
der as an important source of sup- 
ply, while 5.2 percent of large 
firms said they used mail order. 


Changing Strategies 

“VARs and resellers have to 
change their sales strategies,” 
Kleinman says. “The business has 
changed, and maybe they haven’t 
realized it. As long as they offer 
the same thing you can get out of a 
catalog, they’re going to lose mar- 
ket share.” 

When asked to list the most im- 
portant factors for their organiza- 
tions’ effective use of PC CAD, us- 
ers cited speed or performance, 
training, ease of use, and cost as 
most critical. Each of these factors 
was mentioned by at least 20 per- 
cent of sites surveyed—speed or 
performance was mentioned by 
29.9 percent. In addition, stan- 
dardization and compatibility, 
management knowledge and sup- 
port, and database management 
were mentioned as important is- 
sues by at least 10 percent of users. 


Most Important 
Source of Supply 
for PC CAD/CAE Products 


Computer stores surpass vendors and VAIs 
as product sources. 


At the bottom of the list, users 
ranked output resolution and 
speed, custom/macro-programming, 
user friendliness, and ease of learn- 
ing as the four least important fac- 
tors in effective PC CAD use. 

“What surprised me is that we 
don’t have a better dialogue be- 
tween users and suppliers after 10 
years,” Kleinman says. “There’s a 
need for a real understanding of 
what users want.” While vendors 
seem to have met user needs in 
terms of performance, Kleinman 
says, training and education could 
use more attention. 

Noting the relatively low satu- 
ration of the engineering CAD 
market— 28.2 percent of engineers 
said they use CAD—Kleinman 
predicts that targeting that mar- 
ket, by integration of PC CAD 
with the engineering database, 
will be a major issue in the 90s. 
“In the next two to three years,” 
Kleinman says, “the focus must 
shift to the engineering database.” 

Despite his high degree of confi- 
dence in the survey’s accuracy, 
Kleinman admits that the PC 
CAD market surpassed predictions 
based on the 1986 survey. “We 
keep underestimating the dynam- 
ics of PC CAD,” he says. If Klein- 
man’s “underestimation” forecasts 
an average annual growth rate of 
20 percent through 1994, the PC 
CAD market may expand even 
faster than the latest processor can 
track it. CGW 


COMPUTER GRAPHICS WORLD APRIL 1990 


Hinally. An input device based on your input. 
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Designing for Disaster 


Earthquake analysis software 
helos engineers construct safer buildings 


By Barbara Warthen 


n October 17, 1989, only 

two hours before the major 

Bay Area earthquake, the 

brand new San Francisco Marriott 
high-rise held its grand opening. 
While the opening took an unex- 
pected turn with the onset of the 
quake, the hotel suffered only a 
few broken windows. This relative- 
ly fortunate outcome probably had 
much to do with the fact that the 
hotel had been totally redesigned 
before construction began, after a 
computer analysis program had 
shown that early designs would 
not withstand a large earthquake. 
While the 1989 Bay Area earth- 
quake was a disaster, its impact 
could have been much worse. For 
example, while the quake, with its 
7.1 Richter scale magnitude, 
caused 62 deaths and $6 billion to 
$10 billion worth of damage (rela- 
tively little for such a heavily pop- 
ulated region), the December 1988 
Armenian quake of 6.8 magnitude 
killed 30,000 citizens, collapsed 
hundreds of 20th century multisto- 
ry buildings, and left at least 
million people homeless or jobless. 
One thing that separates Cali- 
fornia from other earthquake- 
prone areas is the use of computer 
technology in the search for earth- 
quake engineering improve- 
ments—the type of improvements 
that translates into reduced dam- 
ages. Anywhere outside of the 
state, damage costs from the Bay 
Area earthquake would have been 
at least 10 times larger, according 
to Craig Howard, an engineering 
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professor at Stanford University 
(Stanford, CA). “We’re learning to 
minimize the effect of earth- 
quakes,” he notes. 

While the potential for earth- 
quake damage increases as popu- 
lations grow and more complex 
structures are erected, computer 
researchers must look even more 
closely at a variety of complex fac- 
tors in order to design structures to 
withstand earthquakes. Underly- 
ing soil and rock characteristics, 
fault location, quake magnitude, 
distance of a site from the epicen- 
ter, slope, construction materials, 


and building type all play roles. 

More specifically, computer re- 
searchers need to account for the 
fact that 10- and 100-story build- 
ings on the same site will respond 
differently to a quake, as will con- 
crete and steel buildings or rectan- 
gular and irregular, L-shaped build- 
ings. Clearly, complex algorithms 
are required to predict, analyze, and 
simulate these interactions. 

Many of the algorithms that en- 
able “earthquake-proof” construc- 
tion have existed in analysis and 
design software since the 1960s. 
These algorithms, which measure 


Earthquake engineering may have saved the San Francisco Marriott 
from substantial damage during the Bay Area quake in 1989. The hotel 
had been previously tested with ETABS analysis software, developed 
by Computers & Structures Inc. and marketed by Fujitsu. 
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the effect of stresses as they are ap- 
plied (with various load factors) to 
different materials, once yielded 
only tabular, numerical data from 
which to make design decisions. 
Nowadays, the end results of struc- 
tural, finite-element, or energy dis- 
sipation analysis can be graphical 
in nature as well. 

Ongoing research and develop- 
ment take advantage of current 
computer speeds, workstations 
with high-powered graphics en- 
gines, supercomputer calculations, 
friendly user interfaces, and data- 
base and expert system abilities. 
Current development activities 
emphasize further improving user 
interfaces, integrating design with 
analysis and simulation, and per- 
forming increasingly large and 
complex analyses. 


Cornell Efforts 

Some of the most visually and 
technically exciting work is taking 
place at Cornell University (Itha- 
ca, NY) under the direction of 
structural engineering professor 
John Abel. He has been analyzing 
and displaying the behavior of 
buildings under strong motion 
quakes for the past several years. 

Computer graphics provides a 
necessary tool for visualization at 
Cornell, because without the visu- 
al element, an engineer might eas- 
ily become overloaded with num- 
bers. Simulations of earthquake 
forces as they move through a 
building allow engineers to watch 
the earthquake energy over time, 
as it moves from the soil up to the 
top of a building. 

Workstation software developed 
at Cornell also allows users to see 
how earthquake forces can cause 
temporary or recoverable deforma- 
tions (elasticity), in which forces 
pass through members (beams, col- 
umns, floors, walls, and so forth), 
and permanent deformations (plas- 
ticity), in which the energy is ab- 
sorbed. When members show elas- 
ticity, they return to their original 
state when the loads are removed. 
When they show plasticity, they do 
not return. 

Abel states, “One of our goals is 
to ensure ductility in buildings— 


Barbara Warthen is a freelance writer and 
consultant based in Cardiff-by-the-Sea, Cali- 
fornia. She also chairs the AEC Committee of 
the IGES/PDES/STEP organization. 
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designing to ensure that structures 
can dissipate energy and avoid 
failure. An example of a non-duc- 
tile response lies in the I-880 over- 
pass in Oakland [destroyed during 
the Bay Area earthquake].” 

Abel is interested in visualizing 
an earthquake’s impact upon ir- 
regularly shaped buildings, as 
they tend to experience more pro- 
nounced twisting than do regular- 
ly shaped buildings, which twist 
somewhat but mainly rock in re- 
sponse to a quake’s energy. Be- 


Still standing in a high vibration 
mode, a model of the San Francisco 
Marriott survived an ETABS- 
simulated earthquake and proved 
to designers that actual construction 
of the hotel could now proceed. 


cause the earthquake forces in an 
irregularly shaped building are 
prone to clashing and taking off in 
so many different directions, 3D 
analyses become important to ac- 
count for the increased activity 
along the x, y, and z dimensions. 
Contributing to the complexity 
of earthquake analysis is the fact 
that if Force A is twice as strong as 
Force B, it does not necessarily fol- 
low that Force A will cause exactly 
twice the degree of damage of 
Force B. In other words, research- 
ers must account in their analyses 
for the nonlinear nature of earth- 
quake vibrations—the level of stress 
at which forces can no longer be 
neatly added together. Abel and 
Cornell graduate student Sanjeev 
Srivastav have focused on nonlinear 
analyses, whereas most other re- 
search and development efforts cur- 
rently are taking place in the more 
straightforward linear realm. 
Cornell uses a supercomputer 
when extremely large computa- 


tions are required. Data is then 
transferred to graphics worksta- 
tions for time-varying displays 
that permit engineers to “see” the 
building as if they were at the 
earthquake site. 

The engineers at Cornell have 
coined the term “Interactive Adap- 
tive Analysis” (IAA) to describe 
the process of interacting with the 
computer as it displays the defor- 
mations and other effects of an 
earthquake upon a building. 
“Complex, nonlinear calculations,” 
states Abel, “are an art, not a true 
science. Much can go awry, as the 
computer calculates the earth- 
quake’s effects moving through a 
building. IAA allows engineers to 
stop the computations if the results 
seem to be going askew.” 

The Cornell simulations depend 
heavily upon experimental work. 
Whenever possible, live earth- 
quake data is gathered. Much in- 
formation comes from California, 
where codes require that buildings 
of a certain size contain seismic 
measurement devices on the 
ground floor and throughout the 
building. 

Scaled models of structures 
placed on shake tables, such as the 
20-by-20-foot table at the Univer- 
sity of California at Berkeley, are 
also used to gather data on how 
buildings perform under particular 
stresses. This data is translated to 
mathematical equations, which 
then serve as the bases for visual- 
ization software. 

Economics plays a key role in 
the acceptance of earthquake engi- 
neering technology, because de- 
signing structures and retrofitting 
existing structures to withstand 
earthquakes is expensive. While 
Californians, who experience 
earthquakes more frequently than 
does the rest of the country, have 
accepted the cost of more expen- 
sive design and construction, peo- 
ple in other states have not. Many 
states are now debating whether to 
invest in earthquake safety or 
whether to just wait for the inev- 
itable damages and absorb the 
deaths and property costs. 

Much current activity focuses on 
the usability of design, analysis, 
and simulation software by engi- 
neers, insurance companies, and 
others. User-friendly graphics in- 
terfaces and expert systems that 
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guide users through the complex 
knowledge bases of seismologists, 
structural engineers, geologists, 
and others are being developed. 
This level of activity provides in- 
creased knowledge and awareness 
to the decision makers who will de- 
cide if earthquake-resistant designs 
are important in their regions. 

The underlying technology for 
structural analyses for better 
earthquake design has existed at 
least since Professor Edward Wil- 
son of the Structural Engineering 
Department at the University of 
California at Berkeley pioneered 
SAP1 (Structural Analysis Pro- 
gram) in 1969. This computer pro- 
gram, commercialized since 1980 
(as SAP80, now as SAP90, and soon 
as SAP2000), contains numerous al- 
gorithms to perform static and dy- 
namic finite-element analyses on 
buildings and other structures. 

SAP90, which is sold by Com- 
puters & Structures Inc. (CSI, 
Berkeley, CA) and also marketed 
by Fujitsu America Inc. (San Jose, 
CA), “lacked pizzazz” until a few 
years ago, according to CSI presi- 
dent Ashraf Habibullah. While the 
underlying algorithms in the SAP 
product were always strong, Habi- 
bullah notes, the companies buy- 
ing structural software were daz- 
zled by graphics, not by technical 
accuracy alone. So CSI focused on 
developing a strong user interface, 
and SAP90 now displays unde- 
formed geometry, static deformed 
shapes, bending moment and 
shear diagrams, and stress con- 
tours of the elements. 

CSI is currently working on in- 
terfacing its microcomputer prod- 
ucts to existing CAD packages so 
that its earthquake analysis capa- 
bility can be more fully integrated 
with CAD. The goal for many ven- 
dors is to allow an engineer or ar- 
chitect to generate a 3D CAD mod- 
el of a building and then be able to 
run analysis software against it. 

ETABS, also sold by CSI and 
Fujitsu, exists specifically for de- 
signing and analyzing buildings. It 
is designed to run much faster 
than general-purpose structural 
programs. Says Fujitsu marketing 
manager Karen Finzi, “The major- 
ity of high-rises built in San Fran- 
cisco in the past 15 years have 
used ETABS. These buildings 
came through the recent quake un- 
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A-E-C CAD 


scathed. The just-opened Marriott 
Hotel was one structure that may 
owe its stability to ETABS.” 

Other significant earthquake 
engineering work is underway at 
Stanford University, across the 
Bay from Berkeley. The Stanford 
Seismic Hazard Analysis program 
(STASHA), which has existed 
since 1968, predicts probable 
ground shaking based on the 
source of an earthquake, the geo- 
logical history of the region, ener- 
gy transmission characteristics, 
and soil conditions. 

IRAS (Insurance and Invest- 
ment Risk Assessment System), 
developed at Stanford and avail- 
able through Risk Management 


tects, geologists, seismologists, 
structural designers, and engi- 
neers with that of legal, financial, 
and public safety experts. It helps 
engineers design for “seismic-resis- 
tant construction.” 

On the East Coast, ZEI Engi- 
neering Inc. (Annandale, VA) of- 
fers COMBAT (Comprehensive 
Building Analysis Tool), which is 
used for the seismic analysis and 
design of buildings. In addition, 
ZEI offers ZSoil, a Swiss product 
based on plasticity theory applied 
to soil mechanics problems. ZSoil 
uses a finite-element approach and 
runs on PCs, as well as on mini- 
computers, mainframes, and su- 
percomputers. 

Basic finite-element analysis 
programs that are used to analyze 
the effects of wind, gravity, and 
other forces can be used for earth- 


The goal is to allow an architect to generate 
a 3D CAD model of a building and then run 
analysis software against it. 


Software Inc. (Stanford, CA), 
builds on STASHA. According to 
Professor Haresh Shah, developer 
of IRAS and chair of the Depart- 
ment of Civil Engineering at Stan- 
ford, “IRAS was developed in re- 
sponse to the need of insurance 
companies and other non-engi- 
neers for integrated, easy-to-use 
tools to estimate earthquake haz- 
ard, vulnerability, and risk.” 

IRAS incorporates seismic eval- 
uation methodologies with current 
geological and geotechnical data to 
provide a decision-support system. 
Its earthquake site hazard evalua- 
tion database contains fault, 
ground-shaking, rupture, land- 
slide, and soil liquefaction infor- 
mation for California locations. 

SATRAN (Structural Analysis 
Technologies Response Analysis), 
from another Bay Area company, 
Structural Analysis Technologies 
Inc. (SAT, Santa Clara, CA), per- 
forms dynamic analyses of build- 
ings in earthquakes. SATRAN, 
which was originally based on 
SAP, presents animated displays 
of the dynamic behavior of a struc- 
ture under specified loads. 

SAT’s expert system, Expertise, 
merges the knowledge of archi- 


quake analyses, but software spe- 
cifically tailored to earthquake 
loads can best analyze the unique- 
ly complex forces and predict po- 
tential damages. Says Professor 
Steven Fenves of the Department 
of Civil Engineering at Carnegie- 
Mellon University (Pittsburgh), 
“Earthquakes differ from other 
forces in the kinds of loads they 
subject buildings to. No wind or 
gravity loads are involved.” 

Thus far, earthquake research 
has led to positive results. San Ma- 
teo County (near San Francisco), 
for example, downsized its long- 
range plan from 2 million develop- 
ment units to 2500 units in the 
mid-1970s, based on geological re- 
ports concerning the high suscepti- 
bility of the area to landslides from 
earthquakes and other natural 
phenomena. 

Ongoing earthquake research, 
combined with lower-cost computers 
that can handle increasingly com- 
plex analyses and 3D graphics and 
can offer friendly user interfaces, 
simulation capabilities, and the in- 
tegration of design, analysis, simu- 
lation, and traditional CAD, prog- 
nosticate a safer future for us all in 
the face of Nature’s wrath. CGW 
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THE PIONEERS 


SIGGRAPH 1990 


TO DALLAS 


17TH INTERNATIONAL CONFERENCE ON COMPUTER GRAPHICS AND INTERACTIVE TECHNIQUES 


This year SIGGRAPH (the Association 
for Computing Machinery’s Special 
Interest Group on Computer Graphics) 
will return to Dallas. 25,000 people will 
see the presentation of juried technical 
papers, panels, courses, workshops, an 
art show, a film and video theater, and 
an exhibit of hypermedia. 

Hundreds of manufacturers and 
developers will exhibit their latest hard- 
ware and software products. 

Animators work all year long to debut 
new films, experts prepare technical pro- 
grams on new techniques and theories. 


AUGUST 6TH —10TH 


Engineers, scientists, and artists, 
—just about everyone who has anything 
to do with computer graphics —will be 
there. Whether they do automobile 
design, medical imaging, scientific vis- 
ualization, or animation. 

Attend SIGGRAPH ’90 and get 
involved in the most important week in 
the computer graphics world. 

For more information, call 312-644- 
6610 or return completed coupon to: 
SIGGRAPH ’90 Conference Manage- 
ment, 111 East Wacker Drive, Suite 600, 
Chicago, IL, 60601. FAX: 312-938-1232. 


Sponsored by the Association for Computing Machinery’s Special Interest Group on Computer Graphics in cooperation with the IEEE Computer Society's Technical Committee on Computer Graphics. 
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Taming Tiger 


Problems with accuracy and size 
could hamper value of Tiger/Line files 


By Laura Lang 


Census Tiger/Line files has 

been long-awaited by both 
public agencies and private users 
of computer-based mapping soft- 
ware. But now that the pre-census 
version of the files is available, 
some vendors and end users are 
questioning the role and accuracy 
of Tiger. 

Tiger (Topologically Integrated 
Geographic Encoding and Refer- 
encing), the first national, on-line 
geographic database, was created 
by the Census Bureau and the US 
Geological Survey (USGS) for use 
in conducting and tabulating the 
1990 census. The foundation for 
the database is the USGS’s 
1:100,000 scale map series, con- 
verted into digital form. 

The Tiger library, which took 
five years and several billion dol- 
lars to develop, is supposed to be 
the most geographically complete 
collection of digital maps of the 
US, containing information such 
as address ranges and ZIP codes 
for each side of every street in the 
country. 

Adaptable to microcomputers, 
the Tiger/Line files can be thought 
of as “street maps of the country 
broken down by counties,” ex- 
plains Donald F. Cooke, president 
of Geographic Data Technology 
(GDT, Lyme, NH), a large, private 
supplier of cartographic databases 
for the commercial and public sec- 
tor computer mapping markets. 

“Even though Tiger was intend- 
ed for administering the census,” 


T he debut of the Bureau of the 
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Cooke says, “it is designed in such 
a way that is comparable to a 
street map. Anything you can do 
with a street map, you can do with 
a Tiger file.” For example, Cooke 
explains, if a sales director now 
uses a paper map to determine the 
best street route to follow to make 
six sales calls in different areas of 
a particular county, he or she could 
instead analyze routes using a 
computerized mapping program 
that uses a Tiger map as a base- 
map for that county. 

Prior to the release of Tiger, 
businesses, such as utilities or de- 
livery companies, and government 
agencies that wanted to take ad- 
vantage of automated mapping 


technologies had several options 
for creating geographic basemaps. 
First, they could purchase the Bu- 
reau of the Census’ GBF/DIME 
(Geographic Base File/Dual Inde- 
pendent Map Encoding) files, 
based on 1980 census results. Sec- 
ond, they could contract with spe- 
cialty mapping companies such as 
ETAK Inc. (Menlo Park, CA), 
which use sophisticated algo- 
rithms, cross-checking, and up-to- 
date local data to produce map 
products of several areas. Finally, 
they could manually survey and 
enter local information, perhaps as 
an adjunct to one of the above re- 
sources. 

However, all of these methods 


A section of the Census Bureau’s pre-census Tiger file of Du Page County 
in Illinois, taken using Mapinfo version 4.0. 


Enlarge a nap section 
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were time-consuming and expen- 
sive, barricading many private- 
sector and small municipal users 
from using automated mapping 
products. 

“Before Tiger, we only had bits 
and pieces of this information on- 
hand, so it was hard for some users 
to justify the upfront costs neces- 
sary to create a usable database,” 
explains Robert LaMacchia, sys- 
tem division chief for planning in 
the Geography Division for the Bu- 
reau of the Census. “They would 
have to buy data from several 
sources and then use their own re- 
sources to update the information. 

“Improvements in technology 
and [cooperation] between the 
USGS and the Census 
Bureau have made this 
database happen ... and it 
will be a tremendous 
boost for users of auto- 
mated mapping systems 
around the country,” he 
continues. “There has 
never been a readily 
available source of map 
data that contained this 
kind of detail.” 

“Tiger includes details 
like names of street 
routes, ZIP codes, census 
geography, and address 
ranges, so they have 
more content for most us- 
ers than the USGS map 
series offered,” adds 
Cooke. “The existence of 
Tiger is really a turning 
point in applying comput- 
ers to spatial problems.” 

The Tiger digital map boundary 
files were released in a prototype 
version in 1989, and the pre-cen- 
sus version of the database was re- 
leased last fall. A third version of 
the maps, the initial voting district 
version—which will contain the 
January 1, 1990 political bound- 
aries, governmental unit bound- 
aries, initial assignment of the tab- 
ulation block numbers, and the 
initial voting district codes from 
the states—is scheduled for release 
between August and October 1990. 
The final version of the files, with 
the census geographic codes, will 
be released between January and 
March 1991. 

When complete, the files will 


Laura Lang is a freelance writer based in 
Lakewood, California. 
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comprise approximately 16 giga- 
bytes of data, or the equivalent of 
400 40M hard drives. Every county 
in the US is covered, as well as 
Puerto Rico, the US Virgin Is- 
lands, Guam, American Samoa, 
the Northern Mariana Islands, 
and Pacific territories where the 
Bureau assists in the census-tak- 
ing process. 

The Tiger files on digital tape 
cost $200 for the first county or- 
dered, plus $25 for each additional 
county in the same state. Later 
versions, to be released on compact 


at Center Detail Edit File Help ID Jump Navigate Option Print Show Text Zoon 


Tiger data is offen used for vehicle routing. With 
packages such as Street Map Software's StreetSmart, for 
instance, users enter delivery stops (white circles), and 
the software automatically computes the optimum 
route (white line) between destinations. 


optical discs, will hold 650M of 
data and will cost $250 each. 

Having the Tiger/Line files by 
themselves is like having recorded 
sound albums without a turntable. 
But when coupled with today’s so- 
phisticated CAD, desktop map- 
ping, thematic mapping, or geo- 
graphic information systems 
(GISes), they can become a power- 
ful and valuable reference source 
of both geographic and demo- 
graphic data. 

Making this data usable to map- 
ping end-users is now a task for 
private sector vendors. According 
to the Census Bureau, by January 
1990, nearly 150 companies had 
announced their intent to offer 
software to work with Tiger, in- 
cluding applications for geocoding, 


pin mapping, logistics planning, 
vehicle routing, territory manage- 
ment, and political redistricting. 

“A good percentage of the major 
mapping and GIS vendors have al- 
ready rewritten their software to 
take advantage of the Tiger/Line 
files,” says the Census Bureau’s 
LaMacchia. “If they haven't, they 
are in the process of doing so.” 

“By 1991, every major GIS ven- 
dor has or will have a Tiger import 
function,” adds GDT’s Cooke. 
“New tools, systems, and solutions 
will appear that couldn’t be mar- 
keted without Tiger,” he predicts. 

According to Cooke, GDT is 
functioning as a consortium for 18 
companies that have bought the 
complete Tiger database 
to use with their prod- 
ucts. Although Cooke de- 
clines to name partici- 
pants, he says the consor- 
tium includes the major 
vendors selling desktop 
mapping/thematic map- 
ping software or GlSes, 
as well as end users. 

Of a sampling of map- 
ping software vendors, 
including Claritas (Alex- 
andria, VA), ESRI (Red- 
lands, CA), Generation 5 
Technology (Denver), 
GDT, Geovision (Nor- 
cross, GA), Intergraph 
(Huntsville, AL), Map- 
Info (Troy, NY), Strategic 
Mapping (San Jose, CA), 
Street Map Software 
(Schaumburg, IL), Syner- 
com Technology (Hous- 
ton, TX), and Ultimap (Minneapo- 
lis), all say they can import pre- 
census Tiger data, but most are 
waiting for the final version of the 
Tiger file to release products. 

As for those already releasing 
Tiger versions of their software: 
ESRI says its users import Tiger 
files as a coverage (or layer) in Arc/ 
Info, while MapInfo and Geovision 
resell Tiger prototype files to cus- 
tomers buying their mapping pro- 
grams. “We’re making the infor- 
mation available as fast as we can 
get it from the Bureau of the Cen- 
sus,” says MapInfo’s director of 
marketing Laszlo C. Bardos. 

Some vendors’ packages, such as 
GDT’s Safari, are designed as edu- 
cational packages that teach users 
about Tiger/Line files. Combined 
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with the manual, Safari users can 
discover the strengths and weak- 
nesses of Tiger. 

Other packages, such as Geovi- 
sion’s Census Windows: Tiger 
Tools, allow end users to edit Tiger 
records. “Our software lets users 
examine the contents of Tiger files, 
do their own feature extracts, and 
output the results to a number of 
different file formats for use with 
application programs,” says com- 
pany president Kenneth S. Shain. 

At the same time, Shain notes, 
private consulting companies are 
writing software to take advantage 
of the Tiger/Line files for their cli- 
ents (who are usually municipal or 
utility users), and “end-users,” 
such as large delivery and demo- 
graphic marketing companies, are 
buying the database files for use 
with their commercial or in-house 
applications software. 

According to GDT’s Cooke, most 
of these software tools—whether 
marketed by commercial vendors 
or specialized consulting firms— 
are designed to solve logistical 
problems because “that’s where 
the big payoff is.” 

One example from a commercial 
vendor is Intergraph’s CADMAP 
(Computer-Assisted Dispatching/ 
Mapping) product, designed for 
emergency (911) response applica- 
tions. The software captures the 
data necessary to display certain 
Tiger information about the call- 
er’s location, including the address 
and city, the number of people re- 
siding there, special medical con- 
siderations, and whether they’ve 
called 911 before. 

Tiger data is also used for deliv- 
ery routing. For instance, Street- 
Smart, from Street Map Software, 
displays Tiger maps on-screen and 
computes vehicle routes between 
destinations, complete with de- 
tailed driving instructions. 

Similarly, with the Geocoder 
workstation from ETAK, users en- 
ter a street address, and the soft- 
ware shows where the address is 
graphically on-screen, using Tiger 
maps to supplement the company’s 
own mapped database in some ar- 
eas of the country. ETAK says its 
own database, MapBase, digitized 
from 1:24,000 USGS quad maps, 
would normally be packaged with 
Geocoder. However, in rural areas 
where ETAK hasn’t completed its 


digitizing, the database is aug- 
mented with the Tiger/Line files. 

Strategic Mapping bundles Ti- 
ger with its AtlasxGIS software 
and has edited the files to optimize 
them for applications such as sales 
territory management, pin-map- 
ping, political redistricting, and lo- 
gistics planning. Users enter an 
address or a street intersection, 
and the mapping software displays 
the location with an on-screen map 
from the Tiger database. 


Evaluation system: Some 
packages, such as GDT's Safari, 
teach users the strengths and 
weaknesses inherent in the 
Tiger/Line files. 


For marketing and demographic 
applications, companies such as 
Claritas, which markets Compass, 
a desktop mapping system, use the 
census data to enhance available 
database resources. Compass dis- 
plays and analyzes such data types 
as census data, shopping mall 
data, or financial behavior data for 
use in demographics studies by 
such companies as General Mo- 
tors, Coca-Cola, and Citibank. 

One such end-user, California 
Data Marketing, a direct mail 
marketing firm, has ordered Tiger 
files for use with its MapInfo soft- 
ware in targeting demographically 
based mailings. “We use Tiger to 
draw maps of metropolitan areas 
and plot the responses from our 


mailing campaigns,” explains Dar- 
rell Tom, a senior programmer 
with the Fresno, California-based 
company. 

Washington, DC-based Election 
Data Services, which specializes in 
reapportionment and redistricting 
applications, also plans to make 
heavy use of the Tiger files to sup- 
plement its redistricting services. 
Meanwhile, Earth Info Sciences 
(Lancaster, NY), a private consult- 
ing company, uses the Tiger/Line 
files as basemaps to develop 
boundary information for its cli- 
ents, mainly counties. 

GeoMap Systems (Seattle), on 
the other hand, aids municipal us- 
ers in selecting and implementing 
automated systems, including the 
preparation of the land database or 
basemap using Tiger/Line files and 
other data resources. “We take the 
Tiger data, update it, and convert 
it for use with a variety of GIS and 
computer-aided mapping pro- 
grams,” explains John Schlosser, a 
principal at GeoMap. 

According to Schlosser, GeoMap 
recently completed a major con- 
tract with Chevron to enable the 
petroleum company to use Tiger as 
a basemap for plotting the loca- 
tions of its service stations, down 
to the street level. Internal data is 
used to color-code the stations 
based on the sales volume, product 
types, and whether or not a conve- 
nience store is located at the site. 
“Chevron could never have done 
that detailed of a map for a reason- 
able price before Tiger,” says 
Schlosser. “Tiger is going to make 
these kinds of market research ap- 
plications explode,” he predicts. 

Most vendors agree with that as- 
sessment. However, they temper 
their enthusiasm for Tiger with 
concerns about the data’s accuracy 
and bulk. 

By law, the Bureau of the Cen- 
sus is required to conduct a nation- 
al census every 10 years for reap- 
portioning Congress among the 
states. After the 1980 census, the 
Census Bureau realized the inher- 
ent problems with its current map- 
ping operations, where nearly one 
million maps were being drawn by 
hand. There were also inconsisten- 
cies in the information compiled 
from the census and maps, accord- 
ing to Bureau representatives. 

To provide consistency for the 
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1990 census effort, the Census Bu- 
reau compiled Tiger. Since the 
maps used to compile Tiger were 
basically a series of lines—and not 
helpful to census enumerators in 
the field who have to visit address- 
es which didn’t respond to the 
mailed forms—the Bureau’s Geog- 
raphy Division added feature 
names, political and statistical 
boundaries, block numbers, and 
address ranges, ultimately releas- 
ing the pre-census version of Tiger. 

“The Tiger database is qualita- 
tively better than the DIME files, 
borrowing many of the traits of the 
USGS’s Digital Line Graph data- 
bases,” notes Geovision’s Shain. 
“For typical DLG users, it’s a far 
richer database in terms of feature 
codes and attributes. For DIME 
file users, it has better positional 
accuracies.” 

However, Mark Barton, presi- 
dent of Street Map Software, de- 
scribes the prototype maps as “un- 
even” in quality, varying from-re- 
gion to region. “In Illinois, the 
maps looked pretty good, while in 
Maryland, they’re the worst we’ve 
seen,” he says. 

Specific problems in the maps 
spotted by Barton include street 
inaccuracies in placement and 
name, as well as streets that were 
entered twice on the same map. 

Similar problems have been en- 
countered by other users of the 
prototype versions. Geographix 
Inc. (Philadelphia) was hired by 
Philadelphia’s City Planning Com- 
mission to make a block-by-block 
comparison of the city’s housing 
units mapped by the Bureau. “In 
our area,” recalls Roger T. Prich- 
ard, president of Geographix, “we 
found house number ranges on the 
wrong sides of streets, street spell- 
ing name errors, street prefix di- 
rection errors, and incorrect ZIP 
codes as well. 

“Other cities better be more ac- 
curate than Philadelphia,” he 
adds, “or users will be pouring 
money into a useless resource.” 

“We’ve noticed a number of cod- 
ing errors that will affect longitu- 
dinal studies,” adds Kimball 
Brace, president of Election Data 
Services. “For instance, we’re see- 
ing instances where the Bureau 
put in incorrect census tract 
boundaries, so pieces of geography 
are part of the wrong census tract.” 
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According to Street Map Soft- 
ware’s Barton, his company works 
with the files before bundling 
them with its system to alleviate 
user concerns about file size and 
data inaccuracies. “We spend time 
editing the maps to make sure the 
streets, ramps, and one-ways are 
accurate,” Barton says. 

Filla Tomasi, assistant division 
chief of operations in the Geogra- 
phy Division of the Bureau of the 
Census, admits that problems such 


Target marketing: With Strategic 
Mapping’s Atlas*«GIS package, users 
can, for example, create a map 
that targets every major bank in San 
Francisco. 


as those found with the prototype 
Philadelphia maps have occurred, 
but adds that they’re usually 
caught during the Bureau’s “pre- 
canvas operation” and rectified pri- 
or to the release of the pre-census 
version. 

“In those versions, we’re correct- 
ing critical errors that have been 
called to our attention by local offi- 
cials,” says Tomasi. The final ver- 
sions of the files will contain cur- 
rent geographic changes noted by 
the Bureau’s field enumerators 
during 1988 and 1989, as well as 
current census information on 
each household, Tomasi adds. 

Although Tiger has been touted 
as “the wonder database,” compa- 
nies such as Datamap (Eden Prai- 
rie, MN), which functions as a ser- 
vice bureau for its clients, say the 
Tiger database has to be accepted 
for what it is. “We can’t make a 
science out of this—all components 
of the maps are constantly chang- 
ing,” notes Richard Byers, Data- 
map’s national sales manager. 

“The accuracy of Tiger is about 


what we expected, realizing the 
source for the data and the fact 
that digitizing had to occur years 
ahead of release,” adds GeoMap’s 
Schlosser. “Obviously, accuracy in 
mapping is a moving target, since 
roads are constantly being added 
and closed.” 

A different concern about Tiger 
centers around how the maps look. 
To economize storage space, curved 
roads (such as cul-de-sacs) appear 
as jagged lines. “For engineering 
purposes, those roads will have to 
be smoothed by the users, and 
some agencies just don’t want to 
invest additional time in correct- 
ing supplied data,” says Schlosser. 

Some users have also voiced con- 
cern about the size of the Tiger 
data files, vendors say. For that 
reason, Street Map Software con- 
verts the files to its own format to 
make them more compact; for in- 
stance, Tiger files of the Chicago 
area are reduced from 50M to 5M. 

Due to these concerns, vendors 
say Tiger probably has limited val- 
ue for engineering applications, 
but it will shine for use in market- 
ing and demographic studies. 

“Tiger opens up a resource to 
private companies that want to do 
demographic analyses or targeted 
mailings—that’s its real strength,” 
says Schlosser. 

The true impact of Tiger is the 
census data that’s been added to 
the geography, agrees Ultimap 
president Jerry Robinson. “The Ti- 
ger files are most valuable as a 
base demographic resource, so us- 
ers can add demographic data on 
to keep them current,” he says. 

Adds Cooke, “The commercial 
uses of Tiger outweigh all of the 
commercial value of the census 
data itself ... with Tiger, users 
don’t have to start mapping proj- 
ects by digitizing existing paper 
maps. The information is now on- 
line at an affordable cost.” 

While the Census Bureau’s mis- 
sion was to deliver to Congress the 
information it needs for reappor- 
tionment and redistricting and to 
supply accurate and timely data to 
a wide range of users, the true mis- 
sion of Tiger as a data resource has 
just begun. It’s now up to vendors 
in the private sector to take the 
raw Tiger files, clean them up, and 
package them so they’re useful to 
businesses of all kinds. CGW 
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ISO and IGES/PDES 
Meeting Scheduled for 
April 22-27 


A joint meeting of the ISO (Inter- 
national Standards Organization) 
and the IGES/PDES (nitial 
Graphics Exchange Specification/ 
Product Data Exchange Specifica- 
tion) Organization will be held 
April 22-27 at the Sheraton Reston 
Hotel in Reston, Va. 

The IGES/PDES Organization is 
a volunteer body responsible for 
coordinating the efforts of more 
than 100 companies that are 
developing and documenting 
product database exchange among 
current CAD/CAM systems. 
NCGA is administrator of the 
group. 

For information on attending the 
meeting, contact Nancy Flower at 
703-698-9600, ext. 325. 
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“Operation Database” Focus of NCGA GIS ’90 


As a result of the program’s overwhelming popularity at last year’s mapping 
show, NCGA is sponsoring an all-new “Operation Database” session at 
NCGA GIS ’90. 

The fourth automated mapping conference and exposition will be held 
August 26-29 att The Westin Galleria in Houston, Texas. 

“Operation TRUCC” (Transportation Routing Under Critical Conditions) will 
provide attendees with the opportunity to witness first-hand how well current 
GIS systems handle routing challenges in disaster situations. 

Issues to be addressed include the dynamics of routing through dispatch 
centers, vehicle monitoring and custom modifications to improve public 
service. 

In addition to the"Operation Database" program, NCGA GIS '90 will feature 
30 conference sessions addressing eight mapping user communities. 

“Sessions were designed to provide a resource for the entire mapping commu- 
nity as they work together to meet the challenges facing them in the '90s," says 
Jim Gardner, NCGA GIS '90 conference director and CADD manager at the 
Maricopa (Ariz.) County Highway Department. 

In addition to a complete conference and exposition, NCGA GIS ’90 will 
feature three half-day educational tours of Houston-area GIS user companies. 

Two of the tours will show how local companies use GIS applications to 
support their engineering and operational activities. One of these tours features 
ENTEX, a natural gas distributor for the surrounding three-state area. The third 
tour is a visit to NASA’s Johnson Spacecraft Center. 

NCGA members receive significant discounts on NCGA GIS 790. 

For information on registering for or exhibiting at the show, call 


703-698-9600 or 1-800-225-NCGA. 


NCGA/U.S. Embassy to Host Seminar in Paris 


Exploring global opportunities for U.S. computer graphics vendors will be a 
main topic of discussion at a joint NCGA/U.S. Embassy-sponsored executive 
level seminar. The event, “Global Advanced Manufacturing Solutions,” will be 
held May 30-June 1 in Paris. 

To assist in their efforts to network globally, attendees at the event will be 
matched with other companies seeking strategic partnerships. Companies will 
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be linked via a “Business Opportunity Network” questionnaire aimed at determining their organiza- 
tions’ international needs and objectives. 

Co-chairing the program is Joel Orr, past president of NCGA and chairman of Orr Associates. He 
will be joined by a senior executive from a major European computer graphics company. 

Included in the three-day event is a reception hosted by U.S. Ambassador to France, the Honorable 
Walter J.P. Curley, followed by a full day of presentations from both European and U.S. executives. 

“The seminar is consistant with NCGA’s globalization strategy,” says Victor Parra, NCGA executive 
vice president. “We want to be out in front helping our members expand their markets overseas and in 
forming alliances with European countries.” 

For information on participating in the program, contact Victor Parra at 703-698-9600, ext. 320. 


NCGA Selects Arizona “Chapter of the Year” 


In recognition of its outstanding work in serving both local members and the computer graphics 
community, NCGA’s Arizona chapter has been named 1990 “Chapter of the Year.” 

Under the direction of Frank Harrison, Arizona chapter president, the 112-member organization 
sponsored a number of special events last year, including: 


e Product demonstrations by 3D Systems, Aldus Corp., Apple Computer, Apollo Computer, Digital 
Equipment Corp. (DEC), Hewlett-Packard and Sun Microsystems. 


e@e "The Working World of Computer Graphics IV", the chapter’s fourth annual conference and 
exposition. The event featured seminars addressing topics such as engineering, networking, 
corporate communications, and printing and publishing. Also featured was a 10,000-square foot- 
exposition. 


e Computer graphics presentations to non-profit groups. 


Other chapter projects included Scanline, the group’s quarterly newsletter, member lectures, and 
successful membership recruitment and retention efforts. 

“The Arizona chapter is a model for other NCGA chapters to emulate,” says Joel Orr, NCGA past 
president. “Without superstars, without unusual sources of funding, without fanfare, these computer 
graphics professionals work together to do the kind of things we all need for our professional develop- 
ment. I admire them greatly.” 

For information on getting involved in a local NCGA chapter, call Ron Richard at 703-698-9600, 
ext. 343. 


Winners Named in 1990 Academic Scholarship Program 


Twelve members of the academic community from across the United States were named winners in the 
1990 NCGA Academic Scholarship Program, sponsored by the NCGA Educational Foundation. Value 
of the scholarships was nearly $10,000. 

Winners received complimentary admission to any of the 155 conference sessions during NCGA 90, 
as well as admission to the exposition. NCGA ’90, the association’s 11th annual show, was 
held March 19-22 in Anaheim, Calif. 

The 1990 NCGA Academic Scholarship recipients were: David E. Altobelli, Harvard Medical 
School, Boston, Mass.; Shelley W. Coy, Naval School of Health Sciences, San Diego, Calif.; David K. 
Dennis, Duquesne University, Pittsburgh, Pa.; Carol Dressen, Cuyamuca College, El Cajon, Calif.; 
Lawrence Forman, San Diego City College, San Diego, Calif.; and Deborah Greh, St. John’s Univer- 
sity, Staten Island, N.Y. 

Other recipients were Alfred L. McKinney, Louisiana State University in Shreveport, Shreveport, La; 
E. Lyman Munford, Southern Utah State University, Cedar City, Utah; Karin Schminke, California 
State University, Northridge,Northridge, Calif.; John P.H. Steele, Colorado School of Mines, Golden, 
Colo.; Bruce Wands, School of Visual Arts, New York, N.Y.; and Sandi Wang, Boston College, 
Chestnut Hill, Mass. 


shopping by Computer 


APPLICATIONS 


Graphics software system puts the 
"WYSIWYG" in furniture design and sales 


By Audrey Vasilopoulos 


magine being able to walk into 

the showroom of a Henredon or 

Drexel Heritage furniture re- 
tailer and see, at the touch of a 
button, every sofa in those manu- 
facturers’ lines upholstered in every 
available fabric. 

Such a capability will soon be of- 
fered in retail furniture stores 
throughout the US, thanks to a 
new computer-based visualization 
system, called RoomScapes, being 
installed by Masco Home Furnish- 
ings Group (High Point, NC). 

The system, which is being test- 
ed in various furniture stores next 
month and is scheduled for avail- 
ability in October, is comprised of 
an IBM PC compatible running 
Computer Design Inc.’s (Grand 
Rapids, MI) Concept 2D/PC soft- 
ware and associated modules. 
Available to furniture retailers for 
approximately $25,000, the system 
will reportedly provide an easy 
way for potential furniture pur- 
chasers to accurately visualize how 
such items as sofas, chairs, and the 
like will appear before they’ve 
been ordered, manufactured, and 
upholstered. 

“A historical problem in furni- 
ture sales is the customer’s inabil- 
ity to accurately visualize what a 
piece of furniture will look like 
once it’s upholstered in the fabric 
of their choice,” says Andy Hines, 
vice president/director of market- 
ing for Masco Home Furnishings 
Group. “All too often, customers 


Audrey Vasilopoulos is senior associate editor 
of Computer Graphics World. 
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wind up returning an item to the 
retailer because they simply don’t 
like the way that item looks—they 
didn’t have an accurate sense of 
what the piece of furniture was go- 
ing to look like upholstered in the 
fabric they had chosen. 

“As a result,” Hines says, “the 
retailer can’t sell the item as a new 
item any longer and must take a 
markdown on it, so youve got a 
dissatisfied customer and a dissat- 
isfied retailer. 

“Masco felt that if it could solve 
this problem,” he continues, “then 
it would be helping two groups of 


people—the retailers and their 
customers—by providing an en- 
hanced way to visualize exactly 
what is being purchased.” 

According to Hines, Computer 
Design Inc. approached Masco in 
1988 to propose to the $4 billion 
consumer products group—which 
includes such home furnishings gi- 
ants as Drexel Heritage furniture 
and the Delta Faucet Company— 
what Computer Design felt were 
some potential applications of its 
industrial design/apparel software 
to the furniture industry. 

“We purchased Computer De- 


At the touch of a button, this sofa “frame” (top) is “upholstered” in a striped 
fabric. The software actually maps the fabric onto the frame, ensuring that 
the new texture and pattern follow the folds and wrinkles of the original 


image. 


sign because we saw [in it] what 
we felt was a very sophisticated 
technology ... [which] we felt had 
an immediate application to us in 
upholstery sales,” Hines says. 
“This capability really hasn’t been 
available in our industry before.” 

The capability, predicts Hines, 
will provide ‘“a major break- 
through” for the furniture indus- 
try. Traditionally, due mainly to 
lack of space, a typical retail furni- 
ture store displays on the show- 
room floor only a few sample sofas, 
chairs, and so on, already uphol- 
stered in various fabrics. When a 
customer is interested in seeing 
how a particular sofa looks uphol- 
stered in a different fabric, he or 
she must rely on fabric swatches or 
on the salesperson’s judg- 
ment, both of which, 
Hines feels, are unsatis- 
factory. 

“A salesperson could 
lay out a 16-by-18-inch 
swatch of the fabric on, 
say, a sofa, to try to give 
the customer a visual 
representation of how the 
sofa will look once it’s up- 
holstered, if the swatch is 
readily available,” says 
Hines. “But the effective- 
ness of this method is ob- 
viously limited, simply 
by the fact that the 
swatch itself is so small.” 

“And sometimes, the 
swatches aren’t available in cur- 
rent dye lots,” adds Rene Plante, 
director of computer applications 
for Masco HFG. “So the customer 
may not end up getting the fabric 
that he thought he was getting.” 

An additional tactic used by 
some salespeople is that of draping 
the entire roll of fabric (typically 
54 inches wide) over the sofa. “Up 
until the Computer Design meth- 
od,” says Hines, “this has been the 
best way to try to overcome the 
customer’s problem in visualizing 
a frame-to-fabric match. 

“But usually, in situations like 
this,” Hines concedes, “it’s ulti- 
mately up to the salesperson to 
give the customer confidence that 
a particular ‘look’ will be pleasing 
to him or her.” 

According to Hines and Plante, 
the RoomScapes system will allevi- 
ate the visualization problem, 
while at the same time provide 
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added benefits. As of press time, 
the basic hardware system will 
consist of an IBM PC compatible 
equipped with a Truevision (Indian- 
apolis) Vista board, an 8M video 
expansion board, and an AGA 
(New York) erasable optical drive. 
The AGA drive can be configured 
with 640M cartridges, each of 
which can hold up to 1200 photos 
of furniture “frames” (sofas, chairs, 
and so on, upholstered in a white 
muslin material) and fabrics that 
Masco has prescanned into the sys- 
tem using a high-resolution How- 
tek (Hudson, NH) color scanner. 


With Fancyload, users can retrieve from a database 
images of drapes, lamps, and other accessories and 
add them to the image of the room on the screen. 


Peripherals will include a 19- 
inch, 1024-by-768-resolution Muit- 
subishi (Cypress, CA) color moni- 
tor, keyboard, and Microsoft (Red- 
mond, WA) two-button mouse. In- 
put/output options will include a 
printer and, for the truly impa- 
tient, a bar code, which, explains 
Hines, will allow the salesperson 
to enter information (availability, 
material content, and so on) on the 
fabric swatch by sweeping the 
wand over the swatch’s bar code 
tag. “This is for people who don’t 
want to type a fabric code number 
into the system,” Plante says. 


Sophisticated Imaging 

The Computer Design Concept 
2D/PC software consists of a set of 
image manipulation and graphics 
tools, including Texture Mapping, 
a simulated 3D fabric mapping 
function which realistically maps a 
stored fabric pattern over a photo 


of a piece of furniture; and Recolor, 
which allows the salesperson to re- 
color from a palette of 16.7 million 
colors full-color scanned images 
quickly and accurately. 

The RoomScapes system will 
work like this. Say a customer is 
interested in purchasing a section- 
al sofa in a floral pattern. After the 
customer has selected sample fab- 
rics from the fabric rack, the sales- 
person simply calls up on the com- 
puter the sofa file for a particular 
manufacturer; then, using the sys- 
tem’s “video catalog,” the salesper- 
son scrolls through all of the sec- 
tional sofa frames available in that 
manufacturer’s line until the cus- 
tomer finds one or several that he 
is interested in. Up to nine sofa 
frames can appear on the 
computer screen at one 
time. 

The salesperson then 
indicates to the computer 
which sofa frame the cus- 
tomer is interested in by 
highlighting the frame 
with the mouse, and the 
system displays each 
frame on the screen indi- 
vidually. Then, either by 
typing in the fabric 
swatch code number or 
by using the bar code, the 
salesperson assigns to 
each sofa frame the fab- 
ric number or numbers of 
the customer’s choice. 
The software’s Texture Mapping 
feature then maps the fabric onto 
the frame on the screen, ensuring 
that the perspective and shading 
remain the same while the new 
texture and pattern follow the 
folds and wrinkles from the origi- 
nal muslin image. 

As mentioned previously, retail- 
ers will have an option to purchase 
a printer (at press time, Hines in- 
dicated that the Sony [Park Ridge, 
NJ] UP-5000 color video printer 
was “one of the printers” Masco 
was interested in— Masco actually 
plans to offer to the retailer several 
printer choices at various price and 
performance levels). The printer 
will output for the customer a color 
photo of the selected fabric mapped 
on to the selected frame. If the cus- 
tomer chooses to purchase the sofa, 
the salesperson will send the order 
to the manufacturer. 

“Credibility is very important in 
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this application,” says Hines. “The 
customer may want to match this 
fabric with accessories, such as 
throw pillows, carpets, or drapes. 
We have to be sure that anything 
we show the customer accurately 
represents the end product. 

“So, as we evaluated the printers 
on the market, we had to be espe- 
cially sensitive to color,” he contin- 
ues. “And our examination at this 
point indicates that the Sony print- 
er is one of those which meets that 
qualification.” 

The Sony UP-5000 professional 
color printer is a full-color video 
thermal printer that produces 
hard-copy images from component 
NTSC, analog RGB, and Y/Y-Y/B- 
Y video sources with near-photo- 
graphic quality. The printer proc- 
esses the images digitally, with 
256 tone gradations for the three 
primary colors of red, green, and 
blue. Resolution is 720-by-468 
dots, and full-color printing is com- 
plete in about one minute. 

In addition to the visual repre- 
sentation, Hines says the Room- 
Scapes system will also provide the 
customer with a printout of infor- 
mation on the frame and fabric 
chosen. This printout will provide 
the furniture’s dimensions, infor- 
mation on the furniture’s avail- 
ability and fabric type (cotton, 
silk), a cleanability code, cushion 
fill material, expected delivery 
dates, and, if the retailer chooses, 
pricing information. “Everything 
that a customer would want to 
know about the product—its size, 
availability, how long it will take 
to get it, how much it’s going to 
cost—will be provided on that 
printout,” says Hines. 


Up-to-Date Database 

“Also,” he adds, “changes made 
to the fabrics, in terms of a certain 
fabric being discontinued, addi- 
tions to the fabric line, price and 
color changes, and so forth, will be 
made in the database by Computer 
Design on a daily basis. So if a cus- 
tomer chooses a fabric that’s been 
discontinued and then tries to see 
how that fabric might appear on 
the frame he’s chosen, the comput- 
er will tell him the fabric is no 
longer available.” 

For those customers interested 
in redecorating an entire room, the 
retail system will also have a 
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room-planning feature, called 
Floorplan. According to Hines, a 
special grid will be built into the 
system; the salesperson simply 
provides the dimensions of the 
room being redecorated, along 
with approximate locations and 
sizes of windows, doors, closets, 
and so on. Then, using the system’s 
Fancyload module, the salesperson 
can retrieve from a database im- 
ages of lamps, vases, or any other 
furniture accessory being consid- 
ered for purchase and add them to 
the image of the room, ultimately 
ending up with a visual represen- 


Store 


Masco furniture designers will 
also be using the system to design 
wooden items, such as this 
bureau. 


tation of how the room will appear 
with the new furnishings. 

“RoomScapes will also include a 
feature called Room Settings, 
which allows the customer to view 
on the screen [photos of rooms dec- 
orated in various styles, such as 
contemporary and traditional],” 
adds Plante. “The customer can 
then place his selected fabric on a 
sofa and chair in that setting to see 
if it’s compatible to a similar set- 
ting in their own room.” 

While it appears that Room- 
Scapes functions much like an in- 
terior decorator, Hines insists that 
it’s not intended to replace the in- 
terior decorator. “It is simply a 
valuable tool for the decorator that 
will facilitate his job,” he says. 
“This system will open up a whole 
new avenue for interior decorators 
to use to communicate with their 
clients,” he predicts. 

According to Plante, Masco’s 
manufacturing divisions will also 
be using a 3D version of the soft- 


ware to design new pieces of furni- 
ture. “The software will be run on 
a Silicon Graphics (Mountain 
View, CA) 4D/70GT workstation,” 
he says. “The designers will be 
able to design the frames in 3D 
and rotate them to see them from 
different perspectives.” 


Signature Patterns 

“Also, some fabric manufactur- 
ers, particularly those who are try- 
ing to create looks that are unique 
to their own products, are using 
the software to design the actual 
fabrics,” Plante adds. 

In addition to upholstered furni- 
ture frames, Masco designers will 
also use the Silicon Graphics work- 
station to design bureaus, dressers, 
chests, and other wooden items. 
“The software’s Texture Mapping 
function will also allow the design- 
ers to apply various ‘veneers’ to the 
wooden furniture,” says Hines. Af- 
ter they design a group of furni- 
ture using the computer, the de- 
signers will be able to visualize 
various configurations of hardware 
(such as handles) and detail treat- 
ments, look at different types of 
finish or veneer applications, and 
then, from that, do an actual phys- 
ical mockup; the furniture item 
would then go into sample produc- 
tion from the mockup. Once the 
item is part of the furniture line, a 
color photo of the item will be in- 
cluded in the video catalog. 

According to Hines, Computer 
Design eventually plans to incor- 
porate into the manufacturing ver- 
sion a capability which would al- 
low a designer to design a fabric on 
the system, and the system would 
then translate the weaving re- 
quirements from the design into 
“loom language” for weaving. 
Loom language, explains Plante, 
tells the weaving machine the fab- 
ric’s specifications (yarn type, yarn 
twist, color, pattern, and so on). 
“Designers can already design a 
fabric using the software, and the 
system will automatically assign 
values to such variables as color, 
weave, and pattern,” says Hines. 
“It’s just a matter of incorporating 
[this capability] into a production 
[environment].” 

Masco also plans to encourage 
its upholstery divisions to incorpo- 
rate the retail system in the cut- 
ting rooms. “Once again, credibil- 
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ity is the issue,” says Hines. “It’s 
very important for us to make sure 
that we’re showing the application 
the way the manufacturer would 
manufacture the product. 

“In this scenario,” he explains, 
“the fabric-cutter and the customer 
will both know from the photo 
what the sofa is going to look like. 
This way, everybody will be work- 
ing from the same information, so 
there won’t be any surprises when 
the item is delivered to the custom- 
er’s home.” 

While Hines and Plante predict 
that RoomScapes will save the re- 
tailer and the customer time and 
money, the main benefit provided 
by the system, they feel, is in giv- 
ing the customer confidence in the 
end product. “Time and money 
savings are an advantage to all of 
this,” says Plante, “but the most 
important factor is that for the 
first time, the customer can visual- 
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ize how that fabric is going to ap- 
pear on the item that he or she has 
chosen. 

“And with the video catalog,” he 
continues, “the customer can get 
information on the manufacturer’s 
entire line in a concise, organized 
way. The computer’s going to help 
us considerably in that area,” he 
predicts. 

“We feel that computer graphics 
can play an effective role in the 
performance of our companies,” 
concludes Hines. “It’s the state-of- 
the-art technology. Use of the 
RoomScapes system can signifi- 
cantly impact sales of our mer- 
chandise at the consumer level. 
And rarely do you have those 
kinds of opportunities in the furni- 
ture business.” CGW 


Supercomputer Art 


By Arielle Emmett 


Fics of fire, mountains of coal, 
an imaginary cityscape slick 
and flat, reflecting the uptown/ 
downtown mean streets of an art- 
ist’s mind. These are the images 
Matt Mullican constructs on a su- 
percomputer of unrivaled process- 
ing power. 

Mullican, a New York-based art- 
ist, 1S unique in the art world. 
Widely known by many as a “per- 
formance artist” whose multime- 
dia works in stained glass, posters, 
fabric, and etched granite have 
been displayed in major museums 
throughout the United States and 
Europe, Mullican now produces fic- 
tional cities—places which he 
characterizes as “three-dimension- 
al maps” of human experience—on 
a Connection Machine Model CM- 
2 supercomputer developed by 
Cambridge, Massachusetts-based 
Thinking Machines. 

The state-of-the-art, parallel 
processing system, which can em- 
ploy more than 65,000 processors 
to focus on a single imaging prob- 
lem, is among the first supercom- 


Arielle Emmett is a freelance writer based in 
Hewitt, New Jersey. 
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puters to be used by a fine artist 
developing a large-scale imaging 
project. Installed at Optomystic 
Studios, a Los Angeles-based com- 
puter graphics production house 
specializing in the film, advertis- 
ing, and television industries, the 
Connection Machine system en- 
ables Mullican to achieve pan- 
oramic and finely detailed “walk- 


throughs” of a metaphysical city 
which he suggests has real and ar- 
tificial elements. 

Mullican has been attempting 
various forms of a “metaphysical 
city” for some time. In 1987, at the 
Dallas Museum of Art, Mullican 
displayed a monumental, eight- 
panel oil rubbing from masonite 
reliefs entitled “The City.” The 
work featured a cityscape in ste- 
reoscopic 3D, complete with sharp- 
ly etched streets, stadiums, and 
churches, as well as Mullican’s sig- 
nature pictographs and “frames” 
alluding to his imagined world of 
space and light beyond the vanish- 
ing point. 

The opportunity to use a super- 
computer to create his artwork 
came when Mullican was organiz- 
ing a 1986 Los Angeles exhibit at 
the Richard Hoolichsmit gallery. “I 
wanted to use a version of “The 
City’ as a central piece for the 
show,” Mullican recalls. At the 
time, John Whitney Jr., a comput- 
er graphic artist and principal at 
Digital Productions, saw Mulli- 
can’s work and invited him to de- 
velop new and more detailed ver- 
sions of his metaphysical city on 
the company’s Cray supercom- 
puter. Mullican and Whitney be- 
gan collaborating, even as Digital 
Productions was sold to Omnibus 
Studios, which became Whitney 
Demos and, finally, Optomystic 
Studios. 

The decision to purchase the 


The World Framed: Artist Matt Mullican created his “metaphysical city” on 
a Thinking Machines parallel processing supercomputer. 
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CM-2 wasn’t accidental, according 
to Whitney, president of Optomys- 
tic. The machine’s highly parallel 
architecture, which has been com- 
pared to a network of hundreds of 
thousands of neurons, can tackle 
complex imaging problems that 
would stymie even traditional 
mainframes or supercomputers. 

“Anybody who works with a 
computer to create images learns 
quickly that the work comes up 
against a hard brick wall based on 
computing performance,” Whitney 
says. “There is a relationship be- 
tween the computing capacity of 
the engine and the creative free- 
dom of working with it.” 


The Quicker, the Better 

Whitney claims that the CM-2 
affords two distinct advantages 
over any other type of computer 
available. “Speed of performance 
and response time are advantages 
on the CM-2; the faster the re- 
sponse, the more ideas you can ex- 
plore,” he says. The machine, em- 


The Elements Pavilion: Mullican chose to concentrate on geometry and 
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cal city at New York’s Museum of 
Modern Art last August. The show 
is now touring major museums in 
Europe, primarily to enthusiastic 
reviews. 

Mullican began line drawings 
for the project in January. While 
outlining his ideas, he collaborated 
with Jerry Weil and Karl Sims, 
two production directors at Opto- 
mystic. First Mullican made hand 
drawings—line prototypes and a 
large overall map of the city that 
would eventually become encoded 
in the CM-2’s database. Weil and 
Sims then translated the informa- 
tion on street layouts and locations 
into LISP language commands. 

“We were able to take the infor- 
mation in terms of position of 
streets and enter it as numerical 
values,” Weil recalls. “From the in- 
formation, the computer automati- 
cally generated the basis for the 


elements of the city and not make them look photo-realistic. 


ploying as many as 65,536 proces- 
sors, can literally assign one pro- 
cessor to each element of data, 
such as a pixel. 

Whitney had another motive: 
He wanted to be the first to collab- 
orate with a name artist on a su- 
percomputing project. With sup- 
port from Nynex Corp., he ob- 
tained funding for Mullican’s work 
and organized a large-scale multi- 
media exhibition of the metaphysi- 
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city. It took the negative space be- 
tween streets and generated areas 
of land between [the defined] re- 
gions.” 

Based on information entered, 
the computer could also create 
block-shape buildings in the nega- 
tive space, Weil continues. “As we 
built up more complex rules, we 
could create houses and even more 
complex structures. Most of the ar- 
eas were procedurally generated; 


objects could be created automati- 
cally by writing certain programs.” 

Mullican actually developed a 
grid for the city, which turned out 
to be a geometrically accurate map 
of the city to scale. “We could actu- 
ally count the grid squares,” Weil 
says. “As long as the buildings 
maintained their shape in the neg- 
ative space, we could extrude from 
that shape and make the buildings 
look different.” 

Weil was able to quickly explore 
thousands of pictorial options for 
Mullican because of the CM-2’s 
highly parallel architecture, he 
adds. So-called “spatial parallel- 
ism,” referring to the network of 
processors, makes the machine 
work faster than other supercom- 
puters, Weil continues. “The CM-2 
actually runs much faster than a 
Cray on some applications. Ren- 
dering of images, in particular, re- 
quires a parallel architecture be- 
cause you are dealing with lots of 
points on a screen. Basically, the 
same operation is being done [on 
thousands of points, such as a sin- 
gle ray or pixel] simultaneously.” 

At Optomystic, Weil and Sims 
utilize an 8000-processor CM-2. 
Equipped with a high-speed Con- 
nection Machine frame buffer pro- 
viding a 1024-by-1280 (pixel)-by- 
24-bit color resolution, the super- 
computer actually displays at 
4000-line resolution, the highest 
now available, according to Sims. 


A Virtual Camera 

“To make an image, we load 
data input into a Symbolics (Los 
Angeles) front-end system [used to 
create vector drawings and the 
rendering database] and then com- 
pute the scene on the CM-2,” ex- 
plains Sims. “It renders the virtual 
world as if from a virtual camera.” 
The CM-2 is configured with 64M 
of memory running at speeds be- 
tween .5 and 1 gigaflop (maximum 
memory and speed is 2 gigabytes 
and 4 gigaflops). When linked to 
the Symbolics front-end for pro- 
gram development and high-speed 
rendering, the CM-2 lets the pro- 
grammer perform “supersam- 
pling,” a technique whereby im- 
ages are created much larger than 
they will be displayed to yield bet- 
ter picture quality. 

“Before, it took several hours to 
render a single frame,” notes Louis 
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Tucker, director of Vision and 
Graphics at Thinking Machines. 
“Now, it takes several minutes. 
The amount of detail an artist 
wants grows, so much more com- 
plex imagery can be obtained.” 

Despite these accomplishments, 
the supercomputer did exhibit 
some limitations on its first artis- 
tic run, according to Weil and Mul- 
lican. Shadows, for example, could 
not be made to readily cross from 
one building onto the ground and 
“crawl up” another building, as 
they do in the real world. Accord- 
ing to Weil, this problem has been 
corrected with new modifications 
in programming. “There were also 
some atmospheric effects we want- 
ed to create [that were not achiev- 
able at the time].” 

Mullican, however, discounts 
the problems. “It might bother the 
programmers, but I like [clues] 
that give the technology away,” he 
says. Otherwise, explains Mulli- 
can, the computer symbolizes 
something that he describes as be- 
ing “too perfect” for his comfort. 

Mullican ultimately opted for a 
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Looking Toward Downtown: a 
scene from Mullican’s “The City.” 


sleek, ultra-modern appearance. 
Structurally, his city is divided 
into “subworlds” represented by 
five color-coded levels: Reds sym- 
bolize the Subjective (pure mean- 
ing); black/white are signs (in 
which language exists only as 
signs and symbols); yellow repre- 
sents “the World Framed” (a mi- 
crocosm of the world); blue is the 
World Unframed (closest to the 
world in which we exist); and 
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green represents the Elements (na- 
ture and raw materials). Physical 
elements of the city are displayed 
on the right, while “signified ele- 
ments” (such as the “Sign Pavil- 
ion”) are shown on the left. 

The display as shown in the mu- 
seum exhibits includes 12 light- 
boxes of film transferred digitally 
from the computer and divided 
into six pairs of vistas and details. 
The exhibit also features an ani- 
mated laserdisc sequence connect- 
ing the 12 views. The viewer is 
pulled along roads at the speed of a 
bicyclist and is able to “travel” 
from one end of the city to another. 

Mullican claims that he is far 
from finished with the project. 
More computer work is anticipat- 
ed, as well as further exhibitions. 
Will future Mullican cities show 
more texture and photo-realism? 
No, Mullican states emphatically. 
In creating the city, he does not 
want to “rival” reality. “I want an 
artificiality to it,” he says. “I could 
have simulated a real space, but I 
feel that these pictures have to last 
for at least 50 years.” CGW 
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Animation Bonanza 


Autodesk's Animator brings affordable power and flexibility 
to the 2D PC environment 


By Robert Schaff & 
Sandra Tasca 


s the computer graphics in- 
dustry matures, new prod- 
ucts tend to build upon ex- 
isting successful packages, and 
fewer products can be deemed real 
breakthroughs. Occasionally, a 
true innovation, which presents 
the user with an entirely new mod- 
el, is introduced. One of the finest 
of these new programs is Animator 
by Autodesk Inc. (Sausalito, CA). 
Although limited to 2D anima- 
tion, Animator provides a rich en- 
vironment that enables the aspir- 
ing animator to experiment with 
and combine freely the elements of 
traditional cel animation, meta- 
morphosis and shape ani- 
mation, color cycle ani- 
mation, and the scrolling 
of background scenes. 
The program simulates 
a full range of ADO (ana- 
log-to-digital optics) spe- 
cial effects, such as cross- 
fades, wipes, blends, and 
frame compositing. Ani- 
mator also offers various 
titling effects using a 
wide range of fonts. 
Users can add to all of 
this a remarkable boat- 
load of VGA painting ca- 
pabilities: dynamic pal- 
ette and color controls, 
swap screens, buffers ga- 
lore, an outstanding pre- 
view tool, conversion 
utilities, and file support 
beyond compare. 
In quite an interesting 
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trend, several well-established 
software firms, such as Autodesk, 
are beginning to build their own 
little development facilities. These 
quiet but dedicated teams of pro- 
gramming and application experts 
specifically address new product 
development and assess new mar- 
kets for their firms. Gary Yost, the 
developer of Animator, boasts a 
long track record in the computer 
graphics industry (particularly in 
the area of film and video) and cur- 
rently heads up his own develop- 
ment group, under exclusive con- 
tract to Autodesk. 

Animator, now in its first com- 
mercial release, boasts a disarm- 
ingly modest price tag of $395. The 
program comes complete with ex- 
cellent example files, a “Quick 


Although a low-end, 2D product, Animator offers cel 
animation, titling, automated in-betweening, color- 
mapping, and ADO techniques that make a mini- 
production such as Sea Swell possible on PC desktop 
computers. 


Start” card for the truly impatient, 
and tutorial and reference man- 
uals—all professionally copywrit- 
ten, designed, and presented in a 
pleasing format. 

Although warned ahead of time 
that the program might require an 
Intel ’386-based platform to per- 
form successfully, we used a pair of 
common AT-class IBM clones with 
entirely satisfactory results. A siz- 
able RAM disk is advisable, in any 
case, as the program has a vora- 
cious appetite for temporary stor- 
age. A ’386-based machine may 
soon prove mandatory, once Auto- 
desk and Gary Yost’s group press 
ahead with plans for increased res- 
olution and a number of “hush- 
hush” program enhancements to 
be introduced at SIGGRAPH ’90. 

Our IBM AT clones 
were equipped with 40M 
hard drives, 640K of 
main memory, and up to 
6M of extended and ex- 
panded RAM. We used 
both mice and digitizing 
tablets as input devices, 
with good results in each 
case. A true VGA card 
and monitor are required 
for all operations. 

Professional computer- 
based paint systems gen- 
erally fall into one of two 
broad categories: full-col- 
or systems and systems 
that are color-mapped. 
Full-color paint systems 
use at least a 24-bit dis- 
play buffer and allow one 
byte each for the colors of 
red, green, and blue. 
Such a system is capable 
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of displaying a unique color at eve- 
ry pixel on the screen, an absolute 
requirement for the display of 
smooth, seamless images. 

On the other hand, color-mapped 
systems are more common in to- 
day’s market because they are less 
expensive. Such systems can dis- 
play only a relatively limited set of 
colors at a time by choosing them 
from a larger palette. 

While Animator incorporates a 
paint system of the color-mapped 
type, we were surprised at the pro- 
gram’s ability to emulate many of 
the smooth, blended, airbrush ef- 
fects typically available only in 
full-color systems. We 
were particularly im- 
pressed with the quality 
of anti-aliasing, blended 
colors, and color palette 
manipulations available 
in Animator’s painting 
program. 

The key to this quality, 
according to Yost, is the 
existence of paint algo- 
rithms that operate in- 
ternally in full-color 
mode (or 24 bits per 
pixel). Only after the re- 
sult of the painter’s brush 
stroke has been evaluat- 
ed in terms of 24 bits 
does the program look for 
the “best-fit” colors avail- 
able for display purposes 
(in other words, the col- 
ors available in the current VGA 
palette). The majority of graphics 
applications undertaken by an An- 
imator user (barring such subtle 
effects as mottling, streaking, or 
very smooth texturing) will yield a 
satisfying degree of quality with- 
out the expense of a 24-bit, full-col- 
or display buffer. 

Animator is especially strong in 
advanced palette manipulation 
and modification functions. A few 
examples include gradations (cus- 
tom-color ramping), color cycling 
(for drawing and filling shapes), 
and various palette arrangements 
based on luminance, spectral val- 
ues, and tints. In addition, Anima- 
Robert Schaff is director of computer graph- 
ics at the Art Center College of Design (Pasa- 
dena, CA), and Sandra Tasca is a lecturer at 
Cal/State Polytechnic University (Pomona, 
CA). Both are principals of Schaff/Tasca De- 
sign & Development, which specializes in the 


development and application of new tech- 
nology to the creative arts. 
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tor boasts more than 25 different 
color application types, or “inks” 
(such as “opaque,” “glass,” “soften,” 
“scrape,” and “vertical gradation” 
inks), more than 20 creative tools 
for applying color (for example, 
“draw,” “fill,” “box,” “text,” and 
“petals” tools), and a versatile in- 
terface for creating the various 
characters or graphical elements 
to be animated. 

Given all of this, a full treat- 
ment of Animator’s remarkable 


Animating a school of goldfish for Sea Swell starts 
with the sizing and pasting of a cel on the screen. 


depth and sophisticated design, 
complete with notes on all of its 
bells and whistles, would easily fill 
a book of substantial weight. We 
understand that four such volumes 
are already in preparation. 

Animator’s developers indicate 
that true fluency with the program 
may require two to six months of 
dedicated experimentation. They 
add that, a full two years into de- 
velopment of the program, the Au- 
todesk staff was still finding novel 
ways to combine program features 
to create stunning new visual ef- 
fects—a real tribute to Animator’s 
“deep pockets.” 

We chose to illustrate the sys- 
tem’s basic capabilities by using 
our “mini-project” approach. Our 
inspiration for this mini-project, 
which we've entitled Sea Swell, 
came from Walt Disney’s The Lit- 
tle Mermaid. 

The scene of our undersea fanta- 


sy first required a suitable setting. 
In order to simplify matters, we 
elected to use a single background, 
which we created speedily by tak- 
ing advantage of Animator’s pow- 
erful palette tools. 

We created the sea by designat- 
ing a ramp (smooth continuum) of 
blues and then utilizing the “apply 
paint” function located in a pull- 
down menu on the Home Panel. 
(Layers of operating panels are 
characteristic of the program’s or- 
ganization.) We then diffused the 
sea colors with the “soften” ink. 

We created the sky by drawing a 
box filled with the same ramp of 
colors that we used for 
the sea. In this case, we 
selected a “reverse” func- 
tion from among the pal- 
ette tools in order to posi- 
tion the brightest color at 
the bottom of the ramp 
and, thus, establish our 
horizon line. 

We next constructed 
the sandy sea bottom by 
creating a second ramp of 
colors. (The two ramp ar- 
eas within the color pal- 
ette proved enormously 
valuable throughout the 
building of this project.) 
In order to provide the 
sea bottom with a bit of 
sandy texture, we em- 
ployed a “jumble” func- 
tion, which mixes adja- 
cent pixels in a random fashion. A 
moment or two of cleanup was 
called for, as things became a bit 
too jumbled. Finally, since a bit of 
watery diffusion seemed to be in 
order, we used the soften function 
to provide that effect. 

We created our background bub- 
bles by starting with a single ob- 
ject—one tiny bubble—which we 
drew and shaded. We added a 
light-colored glass ink to give the 
bubble an added bit of realism and 
transparency. Tools from the cel 
pull-down menu in the Home Pan- 
el then served well to clone, size, 
rotate, and position an entire fam- 
ily of bubbles. 

After constructing a cel of three 
goldfish in a manner similar to our 
bubbles and sizing and positioning 
the cel appropriately, we concen- 
trated on how to animate the 
swimming motion of the goldfish. 
We called up the Optics Panel, and 


COMPUTER GRAPHICS WORLD APRIL 1990 


REPRINTS 


New Reprints Now Available 


We have selected some top application 1. Applications of Computer Graphics $12.00 
areas from recent issues of Computer Cross selection of the varied applications using 
Graphics World and packaged them computer graphics, 32 pgs. 
so that you can continue to be informed 2. CAD/CAM $12.00 
of the latest technology and trends in 
; Reaching out to solid modeling and industrial 
the industry. 
design, 32 pgs. 
a Computer Graphics in Animation % 7.00 
The challenge of generating realistic characters, 16 pgs. 
4. Business Presentation $12.00 
From business graphics to corporate animation, 32 pgs. 
5. The Dawning of 3D GIS & Desktop Mapping $ 7.00 


As 3D GIS emerges desktop mapping systems solves 
strategic business problems, 16 pgs. 
6. Landscape & Site Design $12.00 


Walk with computer graphics through architectural 
landscape & design, 32 pgs. 


Ye Graphics in Medical Research $ 9.50 
From research to treatment, 24 pgs. 
8. Graphic Arts $ 7.00 


Developers are overcoming the complexities of color 
publishing & reproduction, 16 pgs. 
9. Color Hard Copy Advances Color hard copy joins the 
fast lane of computer graphics, 8 pgs. S 5.06 


et a a os 
aay <a 
AT. 


10. The Market at Large The computer graphics market 
will grow to $50 billion in the 90's, 4 pgs. $ 3.50 


a ee Re en TS er ne, ATA eee STR ree 


I Please send me the following COMPUTER GRAPHICS WORLD 
| reprints. Enclosed you will find my check or money order for: 
i Reprint No. Title $ Cost $ Total 
cs cara RR Tae Gana ie SS aen 
: 
i 
i 
Please return to: Pat Pizza : 
COMPUTER GRAPHICS WORLD 
P.O. Box 987 Please Complete: | Subtotal $ 
Westford, MA 01886 5 Pie oe es oe Og eee 
Telephone: (508) 392-2157 aye oie i Maka aac GMa gm, ce aaa Tax $——— 
ress 
CIRCLE 44 ON INFORMATION CARD i Total $ 
i Telephone 
i Make checks payable to: Computer Graphics World 
: 


after selecting the “move” func- 
tion, we placed appropriate values 
within the three slider bars (repre- 
senting the x, y, and z dimensions) 
of “move.” To make the fish swim 
off-screen, we moved the top slider, 
which indicates horizontal move- 
ment, all of the way to the end. 

We animated the second pass of 
the fish across the screen by utiliz- 
ing the “twirl” movement from the 
preset pull-down menu, together 
with the “spline” movement from 
_the on-screen menu. The fish thus 
twirled along a splined path rather 
than along one straight line. 

We drew the next element in our 
mini-flick, our boat, by 
using the “polygon” tool. 
We set the polygon tool to 
create a series of closed 
shapes, each represent- 
ing one wood strip on the 
boat. We filled the boat 
with a “v grad,” or verti- 
cal gradation, of brown 
wood tones. In this case, 
the v grad fill utilized a 
portion of the same color 
ramp that we had used to 
create the sea bottom. 
However, since the poly- 
gons used to construct 
the boat were much nar- 
rower than the one used 
for the sea bottom, the 
color ramp became more 
compressed and now 
looked like wood. This 
ability to reuse color 
ramps helps to keep the number of 
colors appearing on the screen at 
any one time within a workable 
range. 

In order to apply shading to the 
boat as a whole, we selected one of 
the darker tones within the ramp 
as a solid fill color for each of the 
polygons representing wood strips 
on the boat. We applied a glass ink 
to further suggest shadowing by 
using a density (degree of trans- 
parency) of approximately 30 units 
(on a scale from 1 to 100). This 
technique allowed the “grain” of 
the wood to show through, while 
still suggesting a roundness of 
form through shadowing. We next 
used text and optics effects to ap- 
ply the boat’s name in a suitable 
font near the bow. 

The boat rocks and drifts 
through an animation sequence 
that we assembled by first select- 
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ing and positioning a cel contain- 
ing our completed boat, then call- 
ing up the Optics Panel and select- 
ing the “move” function from it. 
After assigning values to the three 
slider bars that describe the mo- 
tion of the boat, we selected the 
“ping-pong” function so that the 
boat would advance and then re- 
turn to its original position. This 
sequence of movements, we be- 
lieved, aptly re-created the rocking 
and drifting of an anchored boat. 


Custom-color ramps within the Animator palette 
allow both sea and sky in Sea Swell! to show the optimal 
gradations of blue. 


Finally, we incorporated waves 
into our animation by first con- 
structing a single wave-shaped 
polygon. We reused the ocean color 
ramp with some modifications for 
coloring the wave. Then, using a 
“tweening” function, we set a 
starting and ending position for 
each point in the wave polygon 
and automatically filled in the in- 
tervening motion. After we pre- 
viewed the motion, we decided to 
add the ping-pong capability to 
suggest repeated movement, and, 
lastly, we rendered the sequence. 

It is difficult to identify any gen- 
uine shortcomings in the structure 
of Animator or in its present reper- 
toire of tools and techniques. It is 
great fun to use, and the terrific 
paint features make it enticing to 
start up and difficult to walk away 
from. We found it extremely well 
thought-out and nearly bug-free 


(or, at the very least, full of work- 
around solutions—admirable for a 
1.0 product release). In terms of 
flexibility, power, and performance 
at an affordable cost, Animator re- 
sides in a class by itself. 

We do vote, however, for giving 
some of Animator’s tools more ac- 
curate names. Throughout the 
graphics industry, developers seem 
to be groping for accurate (actual- 
ly, we'll settle for consistent) labels 
with which to describe a program’s 
tools or features. In the Animator 
program, the whole concept of inks 
for organizing such a range of color 
effects is abstract and confusing. 
Animator’s developers 
have even created the du- 
bious designation of 
“time-ink” to specify that 
a given action be applied 
consecutively through a 
group of frames. Like- 
wise, the term “Optics,” 
while it has its roots in 
the world of video special 
effects, seems inappropri- 
ate as a panel label to de- 
scribe a motion path 
upon which to animate 
objects in a scene. 

Also for the suggestion 
box, a traditional anima- 
tion dope-sheet would 
prove helpful to the user. 
Since the program stows 
away bits and pieces of 
the animator’s efforts 
into a seemingly endless 
number of buffers, an overall sta- 
tus bar of some sort would greatly 
aid the production of any anima- 
tion. We would like to see a quick 
buffer status panel similar in de- 
sign to the “browse flic” screen, 
which shows the user the first pan- 
el of each animation on file. And 
speaking of buffers, we suffered a 
number of surprises when buffers 
that we believed to be empty yield- 
ed yesterday’s jetsam. 

Yet, in a market in which many 
products are over-priced, over- 
hyped, and poor performers to 
boot, Animator is a breath of fresh 
air. The flexibility and power of 
the software will allow it to be 
placed easily in nearly any mar- 
ket: corporate, educational, or 
graphic design. And for those who 
are involved with the product 
strictly for the fun of it, Animator 
will suffice quite nicely, too. CGW 
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Calculate With Graphs 


HP has introduced the 48SX scientific 
calculator. The device includes a serial 
interface and a two-way infrared inter- 
face to PCs. Graphics and calculus 
functions are integrated to find roots, 


intersections, local extremes, deriva- 
tives, slopes, and areas under a curve, 
all with a graph in the 8-line-by-22- 
character display. Graph formats in- 
clude function, bar chart, histogram, 
scatterplot, conic section, polar, para- 
metric, and truth plot. Price: $350. 
Hewlett-Packard Co. (Palo Alto, CA). 
CIRCLE 166 ON INFORMATION CARD 


Medical Video Scanning 


RGB Spectrum has announced two 
video scan converters for transforming 
line medical images to standard televi- 
sion format (NTSC or PAL). Users can 
display the resulting image on VCRs 


PRODUCTS 


and teleradiology systems. The 
RGB/Videolink 600M supports medi- 
um-resolution display systems with a 
typical output resolution of 512-by-512 
pixels. The RGB/Videolink 1400M sup- 
ports high-resolution systems display- 
ing resolutions of up to 1280-by-1024 
pixels. Both boards output standard 
525-line, RS-170 video; incorporate 
real-time operation; support eight-bit, 
gray-scale processing; and accept full- 
screen, noninterlaced input. RGB 
Spectrum (Berkeley, CA). 
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Labview 2 


National Instruments has announced 
Labview 2, which is the latest version 
of the company’s Macintosh-based, 
graphical-programming software prod- 
uct. The new version features virtual 
instruments that now run from 10 to 
100 times faster than under the previ- 
ous version, resulting in execution 
rates comparable to those of C-com- 
piled programs. Other new features in- 
clude hierarchical menus, wire stretch- 
ing, multiple object manipulation, a 
cut-and-paste clipboard, a new help 
window, new front-panel options, color, 
and the ability to import pictures. 
Price: $1995 (free upgrade for current 
users). National Instruments Corp. 
(Austin, TX). 
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ATTENTION 


Rita Digitizing System 
Vision Ten has announced the Radio- 
graphic Imaging, Transmission, and 
Archive (Rita) system. Consisting of a 
film digitizer, file server, and network 
interfaces, the system lets users con- 
vert high-resolution medical images 
from film to digital form, archive the 
images optically, and transmit them to 
locations in a hospital. The digitizer 
can capture images in resolutions from 
1024-by-1024 pixels to 4096-by-4096 
pixels. Price: under $50,000. Vision 
Ten Inc. (Torrance, CA). 

CIRCLE 165 ON INFORMATION CARD 


Color Proofer 


Bestinfo has announced the Bestjet 
ink-jet, color proof-printer that lets us- 
ers of the company’s publishing sys- 
tems proof entire pages of text and col- 
or in-house. The proofer, which uses 
the Iris ink-jet proofing engine and PC 
hardware and software interfaces, ac- 
cepts Targa or Iris-format color image 
files, or Postscript page files from Best- 
info’s Pagewright and Imagewright 
workstations. Price: $78,000 for 24- 
inch-by-24-inch output; a 47-inch-by- 
47-inch-output model is also available. 

The company has introduced two 
other printing products. Publisher’s 
Image Conversion Software ($10,000) 
lets users convert color and black-and- 
white contone, line work, and bitmap 
files from one format to another. QX- 
Link ($5000) is a link to Quark Xpress 
Software that lets users transfer 
Quark Xpress page geometry into Best- 
infos Wave4 text and color imaging 
system. Bestinfo Inc. (Media, PA). 
CIRCLE 167 ON INFORMATION CARD 


PCR, SlideWriter, QCR-Z, Forte Dealers! 


Contact Imapro for special dealer pricing. Phone Bob Maysenhoelder (PC) or 


PCR and QCR-Z are registered trademarks of 
Agfa Corporation. SlideWriter and Forte are 
trademarks of Agfa Corporation. Macintosh is a 
trademark of Apple Computer Inc. 
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Gayl McKinley (Macintosh) at (613) 738-3000, or fax your inquiries to (613) 738-5038. 


Imapro Corporation 

2400 St. Laurent Boulevard 
Ottawa, Ontario 

Canada K1G 5A4 
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Hi-Res Image Processing 


HSC Software has introduced PHIPS 
(Professional High-Resolution Image 
Processing System) color-reduction 
software for ’386-based PCs. The soft- 
ware accepts high-resolution 16-bit 
and 24/32-bit images from scanners, 
video cameras, CD-ROM, and other 
sources for viewing on low-cost 8-bit 
VGA and lower systems. In addition to 
standard RGB TARGA (.TGA) images, 
the software supports nine graphics 
display modes. Images can be saved in 
PCX, GIF, TIFF 5.0, Grasp/Pictor PIC, 
and Colorix VMG formats. Price: $349. 
HSC Software (Santa Monica, CA). 


35mm Express Upgrade 


BPS has announced 35mm Express 
Version 4.3 desktop presentation soft- 
ware, which has a CGM file import fa- 
cility. The new feature lets users ac- 
cess CGM files through the software’s 
“Draw” menu without file conversion. 
The images may then be colored, 
scaled, or manipulated as groups or in- 
dividual objects, as well as merged 
with other 35mm Express graphics im- 


introduc 


The DaVinci Line 


Le Sen OE Ps 


Now there’s an A/B penless color plotter with 
resolution as fine as any pen plotter on the market. The 
RasterPro 720 from Da Vinci Graphics. And with the strong- 
est warranty in the business, backed by third-party service 
from Fujitsu, you won't get thrown any curves. 
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ages. Other new features include an 
IBM Laserprinter 4019 driver, a color 
Postscript driver, and enhanced Magi- 
corp support. Price: $495; $149.95 for 
upgrade kit. Business & Professional 
Software Inc. (Cambridge, MA). 
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IBM Multimedia 


IBM has announced two multimedia 
desktop products: the M/Motion Video 
Adapter/A and M-Control Program 
software package. The adapter ($2250) 
receives analog signals from external 
video and audio sources, processes and 
digitizes them, and sends them to a 
PS/2 monitor and external speaker for 
use in multimedia applications. The 
software toolkit ($150) provides au- 
thoring capabilities for the presenta- 
tions. IBM Corp. (White Plains, NY). 
CIRCLE 170 ON INFORMATION CARD 


Amiga Video Systems 


Commodore has announced two video 
production systems based on Amiga 
2000 series machines. The general 
purpose system ($4200) features an 
Amiga 2000HD, an A2058 card with 
2M of 16-bit RAM (for a total of 3M), 
an A1084 color monitor, Zuma Group’s 
TV Text Professional character gener- 


Plot A Revolution 
In2 Minutes, 


And go have coffee while you do. 
Because the RasterPro 720 is so reliable you can 
let it operate unattended. But skip the danish. The RasterPro 
is so fast it'll finish a plot—like the one you see here— 
in as little as 1/10 the time a pen plotter takes. 


ation software, and Electronic Arts’ 
Deluxe Paint II] paintbox and 2D ani- 
mation software. The advanced system 
($6400) features an Amiga 2500/30 
with 4M of 32-bit RAM, an A1048 
monitor, Deluxe Paint III software, 
Shereff Systems’ Pro Video Gold char- 
acter-generation software, and Byte by 
Byte’s Sculpt-Animate 4D animation 
software. Commodore Business Ma- 
chines Inc. (West Chester, PA). 
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SGI Videocreator 


Silicon Graphics has introduced Video- 
creator, a video output system for the 
company’s workstations that lets users 
record computer-generated 3D images 
on standard videotape and disk record- 
ers. The system consists of a VME 
board and Videomedia’s V-LAN video 
machine control interface, which gives 
the workstation software control over 
the operation of recording devices and 
provides scan conversion to allow real- 
time images to be recorded on video- 
tape. Two versions, both priced at 
$9950, are available. One features 
RGB, NTSC, and S-VHS formats, 
while the other features RGB and PAL 
video formats. Silicon Graphics Inc. 
(Mountain View, CA). 
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Graphic courtesy of Autodesk. 
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Autocad for OS/2 


Autodesk has introduced a version of 
Autocad Release 10 for OS/2 Presenta- 
tion Manager. Autocad for OS/2 fea- 
tures 3D wireframe modeling, surface 
modeling, and a multiple viewport fa- 
cility supporting up to 16 different 
views. Price: $3000. Autodesk Inc. 
(Sausalito, CA). 

CIRCLE 173 ON INFORMATION CARD 


Autocad on DECstations 


Autodesk has introduced a version of 
Autocad that is compatible with the 
DECstation line of Unix-based work- 
stations. The recommended configura- 
tion includes a disk drive, 8M of sys- 
tem memory, a SCSI port, a mouse, 
and an Ultrix license. Price: $3000 
(3100 system version). Autodesk Inc. 
(Sausalito, CA). 
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NC Lathe Software 


CGTech has introduced the Vericut 
software package, which interactively 
simulates, verifies, and displays the 


HOW 1 90 


The RasterPro 720 means no more ink on 
your hands. Because it has no pens to change—much 
less skip, clog or dry out. It’s so hassle-free you can send it 
as many plots as you want, then pick them up later, 
confident you'll find every one perfect. 


DAVINCI 
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milling and drilling metal removal 
process of NC (numerical control) tool 
paths. The software runs on most 
workstations, as well as on ’386- and 
’"486-based PCs. Users can control the 


dimensions, locations, and orientation 
of rough stock. They can also include 
the fixturing or clamp-holding of the 
stock. Two modules depict milling, 
drilling, and lathe operations with 
three-axis through five-axis simulta- 
neous motion. Cutter information can 
be developed interactively, retrieved 
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ASIOIY 
Who Are‘Tred 
Sow-Mo 


Our revolutionary new line of HPGL co 
penless plotters start under $4000. To get the whole 
story, send us your application along with this coupon. 
We'll send you back a plot and all the details. 


Da Vinci Graphics Inc., 870 Hermosa Dr. Sunnyvale, CA 94086 (408)737-8800 


from a tool library, or input using an 
expanded APT seven-parameter state- 
ment. CGTech Corp. (Irvine, CA). 
CIRCLE 175 ON INFORMATION CARD 


Autocad Toolbox Utility 


Cimlogic has announced Toolbox utili- 
ty software for Autocad users. Pro- 
gram features include 2D and 3D para- 
metric functions for holes, screws, 
nuts, and washers; geometric func- 
tions, such as sweep and draft surfaces 
and rectangle and single-pick line 
functions; and detailing functions, 
such as datum line dimensioning, coor- 
dinate dimensioning, geometric toler- 
ancing, hole chart, and balloon/bom. 
Also featured with the program are a 
full-function text editor, Cadcalc calcu- 
lator, and tablet overlay, icon, pull- 
down, and screen menus. Price: $495. 
Cimlogic Inc. (Nashua, NH). 
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Mac Coprocessing 


Tektronix has announced the 
RP88B25 25MHz Coprocessor for the 
Macintosh II. The board is based on 
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Motorola’s 88000 RISC architecture 
and includes a built-in, floating-point 
coprocessor providing performance lev- 
els up to 9 MFLOPS and 21 MIPS. The 
board comes standard with 2M of RAM 
and 32K of cache memory. Price: 
$10,995. Tektronix (Beaverton, OR). 
CIRCLE 177 ON INFORMATION CARD 


256-Color X Windows 
STB has introduced the VGA EM-16 
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256-color support for Interactive Sys- 
tems’ 386/ix Operating System with 
the X-11 Windowing System. The 
board displays resolutions of up to 
1024-by-768 pixels on multiple-fre- 
quency analog monitors. The base con- 
figuration (256K of RAM) is upgrada- 
ble to 1M of RAM. Price: $499 (1M con- 


figuration). 


Plus graphics adapter, which features 


Without 
ALICE, 


This could 
take forever! 


With ALICE—color image transmission 
takes only seconds. 


ALICE Image Compression reduces the file size 
of full-color or gray-scale images by more than 15- 
to-1 and retains the visual quality of the original. 


High resolution images, that normally require several 

minutes to transmit, can now be transmitted in seconds over 
ordinary telephone lines using a standard modem and ALICE Image 
Compression. 


ALICE Image Compression increases storage capacity, allowing you to 
save approximately 5,000 full-color images on a 50 Mbyte hard disk. 


Add speed and space to your imaging applications. ALICE Image 

Compression is being specified worldwide in a number of applications 
1“, including: 

j t. * Transmission & Teleconferencing 

" - Picture Database & Archiving 

° Security & Surveillance 

* Identification & Badging 


* Point of Purchase Displays 


- 
_ 
—_ 
— 


* Remote Design Review 
* Medical & Scientific Applications 
To find out more about ALICE call 


the image compression experts at 
Telephoto Communications today. 


Don't be late! 


Unie we STIL 


11722-D Sorrento Valley Road, San Diego, CA 92121 
Telephone: (619) 452-0903 « Facsimile: (619) 792-0075 


ALICE is a trademark of Telephoto Communications 


amon A 
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X-ll Windowing System drivers will 
also be available for the company’s 
VGA EM-16 graphics adapter, which 
displays resolutions of up to 800-by- 
600 pixels with 256 simultaneous col- 
ors. STB Systems (Richardson, TX). 
CIRCLE 178 ON INFORMATION CARD 


Hi-Res Controller 


Artist Graphics has introduced the 
Artist XJS graphics controller for PCs. 
The board, which is based on the 
T1I34020, 1OMIPS graphics processor, 
comes standard with 1M of VRAM and 
provides resolutions of 1280-by-1024 
pixels with 16 colors or 1024-by-768 
pixels with 256 colors. An additional 
1M of VRAM lets the board display 
resolutions of up to 1600-by-1200 pix- 
els with 16 colors. Prices: $3495 (1M of 
VRAM); $4295 (2M of VRAM). 

The company has also introduced 
GT Express display-list processing 
software for Autocad Release 10 users. 
The software features an icon-oriented, 
customizable menu; instant zooms and 
redraws; and a window to let users 
view an entire drawing. Price: $595. 
Artist Graphics Inc. (St. Paul, MN). 
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RISC System/6000 Ports 


The following software companies 
have ported their programs to the new 
IBM RISC System/6000. The IBM 
workstation series will support the 
Advanced Visualizer by Wavefront 
Technologies (Santa Barbara, CA), 
DataViews by V.I. Corp. (Amherst, 
MA), Technical Publishing Soft- 
ware by Interleaf Inc. (Cambridge, 
MA), the Ingres relational database 
management system (RDBMS) by 
Ingres Corp. (Alameda, CA), Alias 3D 
software by Alias Research Inc. (To- 
ronto), and Pro/Engineer by Paramet- 
ric Technology Corp. (Waltham, MA). 
FOR INFO ON WAVEFRONT, CIRCLE 180; V.I., CIRCLE 
181; INTERLEAF, CIRCLE 182; INGRES, CIRCLE 4183; 
ALIAS, CIRCLE 184; PARAMETRIC, CIRCLE 185. 
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April 


23-26 The First Interna- 
tional Conference on Sys- 
tems Integration sponsored 
by the Institute for Integrat- 
ed Systems Research, De- 
partment of Computer & In- 
formation Science, New Jer- 
sey Institute of Technology; 
held in Morristown, NJ. 
Contact: Mr. Peter A. Ng, 
Institute for Integrated Sys- 
tems Research, Department 
of Computer and Informa- 
tion Science, New Jersey In- 
stitute of Technology, New- 
ark, NJ 07102; 201/596- 
3387. 


23-26 AM/FM Interna- 
tional Conference XIII: Set 
your Sites on Automated 
Mapping/Facilities Manage- 


23-28 Comdex/Europe at 
SICOB sponsored by The In- 
terface Group; held in Paris, 
France. Contact: The Inter- 
face Group, 300 First Ave- 
nue, Needham, MA 02194; 
617/449-6600. 


24-26 Presentation Expo 
Chicago sponsored by 
Knowledge Industry Publi- 
cations; held in Chicago. 
Contact: Knowledge Indus- 
try Publications, 701 West- 
chester Avenue, White 
Plains, NY 10604; 914/328- 
9157. 


ment sponsored by AM/FM 
International; held in Balti- 
more. Contact: Ms. Paula 
Delie, AM/FM Internation- 
al, 8775 E. Orchard Road, 
Suite 820, Englewood, CO 
80111; 303/779-8320. 


May 


6-9 The Sixth Interna- 
tional Congress on CIM Da- 


Now it’s easy to print 
Tarca® images 
on your LaserJet. 


QLIC™ ("click") prints any 
Truevision TGA™ file format image to the HP 
LaserJet™, PaintJet™ or Howtek Pixelmaster™ 
printers or compatibles, including images from 
popular programs like Tips, Rio, Topas, Picture- 
Maker or Digital Arts. QLIC features a unique 
halftoning method that eliminates stairstepping 
and banding and improves resolution as well. 
Print a single image on the page, or use QLIC’s 
automatic layout option to print multiple images 
on the same page. Select a layout grid and QLIC 
automatically sizes and places each image on the 
page for you. Add borders around each image and 
even print captions under each image. QLIC 
prints both portrait and landscape orientation. 


Ron Scott, Inc., 1000 Jackson Blvd 
Houston TX 77006 (713) 529-5868 
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tabases: CIM and Alterna- 
tives sponsored by CAD/ 
CIM Alert; held in Seattle. 
Contact: Ms. Kristin Mc- 
Carthy, Program Coordina- 
tor, CAD/CIM Alert, 1050 
Commonwealth Avenue, 
Boston, MA 02215; 617/232- 
8080. 


8-10 Federal Computer 
and Defense & Government 
Computer Graphics Confer- 
ence sponsored by Young & 
Associates; held in Ana- 
heim, CA. Contact: Young 
& Associates, 6187 Execu- 
tive Boulevard, Rockville, 
MD 20852; 301/984-8586. 


14-18 Graphics Interface 
90, held concurrently with 
Vision Interface *90 spon- 
sored by Barry Mooney & 


Associates Inc.; held in Hali- 
fax, Nova Scotia, Canada. 
Contact: Mr. Barry Mooney, 
Barry Mooney & Associates 
Inc., POB 359, Bridgetown, 
Nova Scotia, Canada BOS 
1C0; 902/665-4447. 


June 


4-6 The New Designer— 
Computer Graphics for De- 
sign/Spring 90 sponsored by 
The Center for Computer 
Graphics for Design; held in 
New York. Contact: Ms. 
Rosemarie Petitpas, Jeffe 
Corporation, 45 Stephenson 
Terrace, Briarcliff Manor, 
NY 10510; 914/741-2852. 


12-15 A/E/C Systems ’90 
sponsored by A/E/C Systems 
Inc.; held in Atlanta. Con- 
tact: Conference Director, 
A/E/C Systems Inc., POB 
11318, Newington, CT 
06111; 800/451-1196 or 
203/666-6097. 


PowerDraw 


The Secret Is Out. 


And so is PowerDraw Version 3.0. 
Get to know the most powerful CAD 
program ever developed for the 
Macintosh. Intuitive. Fast. Elegant. 


PowerDraw 


By Engineered Software 


Call Engineered Software for complete information 
or the dealer nearest you. 1-919-299-4843. 
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JLaser 5, « «$399 


Laser Printer Controller 
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Thinking of buying a 
mw LaserMaster 
g Intel Visual Edge™ 
m= Kofax board 


JLaser 5 gives you the functions of all 
three boards combined into one, plus EMS: 
= Fast laser printing 
= Halftones on a laser printer 
= Group 4 file printing and display 


TALL TREE SYSTEMS 
2585 E. Bayshore Rd. ™ Palo Alto, CA 94303 
(415) 493-1980 MI FAX (415) 493-7639 


Versions available for HP Series Il and Canon LBP-4 laser printers 
All products are trademarks of their respective companies 
Artwork for this ad created with JLaser 5 and included software 
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COMMUNICATIONS 


(508)485-1144 


FAX 508-481-7222 
BBS 508-460-9203 


VISION 16 IMAGE CAPTURE 
Vision 16 Cards: YD 

LOW-COST jy 

solution to your / 

imaging needs -- | |S 

works with Crystal ” 

3D, Lumena, Rio, 


Special OEM discounts forCGWreaders: Please Call !! 


STATE-OF-THE-ART SURPLUS AT BARGAIN PRICES !! 
Ikegami model ITC-550 1024-line resolution television 
camera, and many other video cameras, suitable for 
many purposes -- CALL! 

Champagne taste / beer budget? A SPECIAL PACKAGE: 
Rendition | advanced graphics controller board with 19" 
high-resolution used color monitor for $995.00 -- new 
TMS 34010-based board is AutoCad 10 compatible. 


194 Main Street Marlborough MA 01752 
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THE CHALLENGER: 
TK II (500 lines RGB) 


This is the first single chip 
camera to address the 512 X 


512 imaging resolution. 


VKC360 w Autofocus Lens, 
Power supply and System 
Interface Cord. 


$1690.00 
Closed Cirewit Products 
(800) 999-3130 / OEM Pricing 
CIRCLE 105 ON INFORMATION CARD 
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Featuring 
products, 


employment opportunities, 


services, systems 
& software. 


COMPUTER 
GRAPHICS 
FILM 
PRINTER 


Pin Registered @ Fully 
Automatic @ Motorized @ User 
Installable © 35mm, Cine 
Formats @ Frame Counter @ 
Film Notcher @Long 100’ 
Rolls @ Easy-Load Film Magazines 


Designed to Interface with Most Film 


Recorders 


4x5 and 8x10 Sheet Film Cameras 


Also Available 
DOUBLE M INDUSTRIES 


Ultimate Precision at Reasonable Cost 


For information call 512/251-4044 
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COMMUNICATIONS 


(508)485-1144 


FAX 508-481-7222 
BBS 508-460-9203 


LOW BUDGET SPECIALS 


19" COLOR SUPER VGA MONITORS 
LIKE NEW -- 6-MONTH WARRANTY $800.00 
USED -- 3-MONTH WARRANTY $600.00 
USED WITHOUT CASE $300 TO$500.00 
19" COLOR SONY 1280X1024 $1600.00 
THESE SONY TRINITRONS 
HAVE A FULL 6-MONTH PARTS __- 
AND LABOR WARRANTY. [%< 
LIMITED QUANTITY. } eevee 
16" Ikegami 64 kHz 1280x1024 , | lls 
New $899.00 Zee 
16" Panasonic 64 kHz “ED 
Used $599.00 t 
14" Ikegami TTL VGA chassis, New, 1-year warranty $249.00 


19" PHILIPS 1024x800 48 kHz GRAYSCALE . . $350.00 
NEW, 1-YEAR WARRANTY. MAY BE ORDERED FOR VGA AT 
NO EXTRA CHARGE. IN VGA MODE, WILL RUN 800X600X256 
GRAYSCALE, OR 1024X768X16 GRAYSCALE ONLY. 


CALL US ABOUT OUR LARGE VARIETY OF GRAPHIC CARDS! 
194 Main Street Marlborough MA 01752 
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CAD-TECH 


Spectatised furniture fer the CADACAM set 


| ITAL 


Specialized furniture 


for the 
CAD/CAM user. 
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THE MURAL PLOTTER 


@ Plots on material to 4” thick 
@ Wall mount-D size 

@ HPGL COMPATIBLE (HP 7475) 

@ RS232C (Standard Serial Interface) 
@ Multipen option available 


Call 800/323-3283 for more information 
United Innovations 


171 Interstate Drive, W. Springfield, MA. 01089 
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COMPUTER GRAPHICS 
DIRECT 


The NEW International Newsletter for 
the Computer Graphics Industry: 


-From an INTERNATIONAL TEAM of 
leading Computer Graphics 
Reporters and Commentators 

-INTERNATIONAL PERSPECTIVES 

-FIRST With the HARD FACTS and 
ANALYSIS That Matter 

-ESSENTIAL Decision Support 

-FREQUENT - 24 Issues a Year 

-HIGH VALUE - 12 Pages of 
Analysis 

-FAST Delivery 

-12 Issue Introductory Offer 


For More Information: 

FAX:North America (503) 656 7108 
Europe++44 (0)71 289 2223 

TEL: (UK) ++44 (0)71 289 2335 
WRITE:Computer Graphics Direct, 
Graphic Detail, 81 Sutherland 
Avenue, London, W9 2HG,UK. 
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Merging CAD and FEA 


OUTPUT 


Despite obstacles, current integration methods 


By Paul Evans 


he integration of design 

(CAD) and analysis (FEA) 

functions, is desirable, achiev- 
able, and certainly inevitable. Re- 
cently, many CAD and FEA ven- 
dors have joined the race to pro- 
vide such a capability—if only be- 
cause it appears that such integra- 
tion may be essential for their 
long-term survival. 

The downside of this sudden en- 
thusiasm for integration, at least 
in the short run, may be that users 
can become lulled into thinking 
that the market has reached tech- 
nological maturity. The concept of 
taking a CAD model, handing it 
over to an FEA program, and see- 
ing the analysis results fall out the 
other end is logical and may even 
appear fairly simple. Its full imple- 
mentation, however, presents com- 
plex challenges that code develop- 
ers are only beginning to address 
and solve. 


Questioning Capabilities 
Wisely, many users are now 
starting to question the present ca- 
pabilities of these programs to 
share common geometric data- 
bases as well as the degree of auto- 
mation with which these programs 
can go from CAD model to reliable, 
interpretable analysis results. The 


Paul Evans, a design engineer at Quariztron- 
ics Inc, is the co-author of Finite Element 
Analysis on Micro-Computers: A Detailed 
Comparison of Alternatives, 2nd edition. The 
book, which compares 25 major FEA pro- 
grams, is available from Micro-Analytical 
Publications, 1933 Michigan Ave. Salt Lake 
City, UT 84108, (801) 583-6807. 
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are on the right track 


answers may well depend on the 
objects to be analyzed as well as on 
the type of CAD program that the 
user chooses. 

For certain types of objects, such 
as an axisymmetric object that can 
be defined by rotating a plane 
about one of its axes, a 2D CAD 
file can provide much—although 
not all—of the geometric informa- 
tion required to build a finite- 
element model. More complicated 
non-symmetric geometrics natu- 
rally require a more complicated 
geometric database for analysis. 
Although neither 3D wireframe 
nor surface models contain all of 
the necessary information these 
objects require for FEA, they do 
provide basic 3D geometric de- 
scriptions. 


A Starting Point 

As things stand now, many FEA 
pre-processors have the ability to 
accept standard CAD drawings as 
a starting point. Many FEA model- 
ing programs will allow the ana- 
lyst or designer to begin with this 
geometric description (however in- 
complete it may be) and add the 
information required to construct a 
working 3D finite-element model. 

On the other hand, solid model- 
ers contain a complete database, 
which fully describes an object. 
Therefore, they are the modeler of 
choice from which to begin the 
analysis of a complex object. How- 
ever, for FEA applications, it is 
possible for a 3D solid model of an 
object to be too complete in its geo- 
metric description. The 3D solid 
model may contain details which 
are both unnecessary and undesir- 


able when creating a mesh, such 
as fillets or rounds. These details 
must be removed from the data- 
base before a suitable mesh can be 
generated. Some integrated de- 
sign/FEA packages, in fact, have 
internal database information that 
automatically suppresses these de- 
tails when preparing the model for 
analysis. 


Accounting for Symmetry 

Another problem associated 
with model completeness is that of 
accounting for symmetry. To opti- 
mize a finite-element analysis of a 
complex object, a user often models 
only a portion of the object in order 
to minimize problem size. For ex- 
ample, only one tooth on a gear or 
one-eighth of a cylindrical pres- 
sure vessel need be analyzed, sig- 
nificantly reducing the problem 
size and complexity. Solid models 
typically don’t contain information 
pertaining to object symmetry. Be- 
fore the model can be successfully 
meshed, it must be sectioned to 
leave only the portion to be ana- 
lyzed. The analyst must then care- 
fully restrain the appropriate de- 
grees of freedom along the sec- 
tioned planes to reflect the symme- 
try that exists. 

These potential differences in 
the type of geometric information 
available and required for the true 
integration of CAD and FEA do not 
make the currently available merg- 
ing features either useless or unat- 
tractive. Obviously, the more ad- 
vanced a program is in dealing with 
these challenges, the more useful it 
can be in increasing the efficiency of 
designers and analysts. CGW 
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Computer Graphics 
Products 


SC-7500 Full Color image Scanner 


¢ High Resolution Up To 400 DPI 

¢ Upto 11” x 17” (‘B’ size) 

¢ High Speed Scanning 

¢ Gradation — 256 levels/color, RGB 

¢ GPIB Interface Built-in as Standard 

¢ Powerful Image-Enhancement Commands 
¢ Stop/Re-Start Function 

¢ Easy Maintenance Circle 52 


Computer Graphics 
Technology 


Computer Graphics 
Applications 


Mitsubishi International brings you an 
extensive range of user friendly computer 
peripheral products designed to input images 
and output brilliant color prints and overhead 
transparencies. 


CHC 345 — ‘A’ Size Thermal Color Printer 
CHC 645 — ‘B’ Size Thermal Color Printer 


¢ 300 DPI Resolution 

¢ Multicolor Capability 

¢ High Speed Quiet Print 

¢ Optional Frame Buffer (645 only) 

¢ Brilliant Paper Prints or Transparencies 


Circle 53 


The range of products features the SC-7500, 
a new, Full Color Image Scanner which inputs 
color images from reflective art or transparency, 
at up to 400 DPI resolution and at very high 
speed. The product line includes a series of 
Thermal Transfer Color Printers; an Intelligent 
Color Printer which is compatible with most 
popular graphics software; Thermal Transfer 
Color Printers which deliver 200 and 300 DPI 
resolution in both A & B sizes and are 
compatible with a host of graphics systems; 
Super Multi-Color Video Processors which 
feature '/2 second capture time and nearly 
275,000 brilliant colors which bring hardcopy 
output to the world of the mainframe and mini. 


SHINKO ELECTRIC CO.LTO 


CHC 336 
‘A’ Size Intelligent Thermal Color Printer 


¢ Built-in Intelligent Graphics Controller 

¢ DGIS, CGI, VDI, CGM, HP-GL Compatible 

¢ 256 Color Capability, 32,000 Color Palette 

¢ Plug and Play Operation 

¢ Functions As Raster Printer In Native Mode, 
CHC-335 Emulation 

¢ Brilliant Paper Prints as well as Transparencies 

* Hewlett-Packard Graphics Language 


Circle 54 


The product line can be found in CAD/CAE, 
Engineering Work Stations, Presentation 
Graphics, Process Control, Medical Imaging, 
Mapping and other applications where finely 
detailed image input and brilliant color print or 
transparency output are required. 


For more information contact: 

Mitsubishi International Corporation 
Information Systems and Services Division 
Computer Graphics Department 

701 Westchester Ave. — White Plains, NY 10604 
(914) 997-4999 * FAX (914) 997-4976 


“Graphically Superior” 


SPI-3 Super Multi-Color Video Processor Series 


¢ 0.5 Second Image Capture Time 
¢ Auto-tuning 

¢ 274,625 Colors Available 

¢ 13 User Selectable Color Modes 


¢ Multiple Copy Capability (99) 

¢ Multiplex Up To Four Terminals On Demand 

¢ Ten Key Data Entry From Front Panel Key-pad 
Circle 55 


Mitsubishi 


International Corporation 
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* Number Nine Graphics — eration of PC graphics. And it Fi becaea i 
Xccelerator™ configured any doesit ata vies that will make Sl nam rats 


Number Nine; @& 
Graphics 4 
Xccelerator 


tr ® (617) 492-0999 


*Serious inquiries only, please. Quantities are limited and subject to availability. . 
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